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there you will find Timken bearings. 


British Timken, Duston, Northampton, 
Division of The Timken Roller Bearing 
Company. Timken Bearings manufactured 
in England, Australia, Brazil, Canada, 
France and U.S.A. 


TIMKE 


REGISTERED TRADE MARK 


tapered roller bearings 
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Ecco 40 Spray Gun 








LSS 62 
Surface 
Grinder 





MT505 Hoist 


LMS 25 Impact Wrench 





RAB 200 Drill 


Here’s AIR POWER 
for production line efficiency 





Atlas Copco’s range of equipment for the motor belted han deities 
industry includes air-powered tools anatomically “- 5 aval foliliens 
designed and balanced to speed up production and 
reduce operator fatigue. With their excellent power 
weight ratios, these tools make an important contri- 
bution towards higher productivity. 

Wherever there are nuts to be tightened, screws to be 
driven, loads to be lifted or surfaces to be smoothed 
and painted, Atlas Copco can supply reliable, high- 
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describing Atlas Copco compress- 
nt are readily available on request 
he type of equipment in which you 
to your local Atlas ¢ opco company or 


idress below 





Sales and service in over ninety countries 
\tlas Copcois the world’s largest organisation specialis- 
r solely u ssed air equipment. Wherever you 





performance, air-powered equipment, together with the internati Aus Copco group offers expert 
Stationary compressors for every requirement from bal on the selection of equipment and provides a 
piecte alter-sales Service 


operating a spray gun, to supplying the complete air sai 
needs of a large factory. 


MAtlas Copco puts compressed air to work for the world 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN IN THE UK: ATLAS COPC( GB) LTD., MAYLANDS AV., HEMEL HEMPSTEAD, HERTS | sras 
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OUAVAW Nor-bonded 


Crankshaft Dampers 
chosen by Vauxhall 
for the new 26 litre 
6-cylinder engine 


The new 2.6 litre 6-cylinder engine 

which powers the 1961 Vauxhall Velox and 
Cresta models is fitted with a 

Holset Non-bonded Crankshaft Damper 
This is a combined torsional 

vibration damper and pulley ready 
balanced and assembled for 
fitting to the engine. 
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TURNBRIDGE, HUDDERSFIELD 


TELEPHONE HUDDERSFIELD 7480 
TELEGRAMS HOLSET, HUDDERSFIELD 
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Vital links in controlled movement 


A body needs n ‘ 
iY rT € T r ame way asa echanism needs 
I Phese ta nks tak r t and strain 
f 4 ‘ I 
r Ss TER 5 I neg 
Two cent f ex} and d pmer! 
nt ma t f f I 4 abled us to 
k pahea i ig i ustry. 
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The applications for 


SALTER springs are wide and 
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varied — from heavy machinery \ ROS 
ahs 
to finely balanced instruments. SRN } 
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For springs with the highest reputation and top performance specify SALTER al]l-action springs. 


\ 
SALTER ESTABLISHED 1760 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 
ENGLAND 
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You'll find Bury Felt everywhere—as 
washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few of its hundred and one 
uses. You will think of many more. 
For Bury Felt is what you make of it; 
it can be chiselled, punched, 
machined or die-cut to suit 
your needs and is available 


in many types and textures. 


Send your enquiries to 

BURY FELT MANUFACTURING COMPANY LIMITED, 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 

London Offices: 3 Snow Hill, ECI. 

Phone: CENtral 4448 
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Also manufacturers of 
‘FOAMBURY' Plastic Foam products 


Automobile Engineer, December 1960 3 

















This is 


|Tecalemit 





But Tecalemit are famous for oil firing 


But Tecalemit stands for filtration 


' 


But Tecalemit make a thousand other things 


But Tecalemit make precision nylon piping too 











FOR AGRICULTURAL TRACTORS 





The integral clutch and power take-off for tractors comprises two clutches mounted in 
tandem. The clutch nearest the flywheel transmits the drive to the rear wheels through 
the usual splined clutch shaft; the other clutch provides a power take-off for driving a 
combine, baler, mower or other machine and transmits its power through a hollow 
splined shaft. 

In most cases a separate engine for driving implements is rendered unnecessary. 


The two clutches have independent throw-out forks with ball-thrust bearings. 


In addition there is a wide range of Rockford over-centre clutches and power take-offs, 
and an extensive range of Borg & Beck clutches covering all requirements. Ask our 
representative to call and discuss your problems. 


BORG & BECK... 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


ONE OF THE 
a AUTOMOTIVE 

PRODUCTS 

GROUP 











REGD. TRADE MARK 


For general use as primary brakes and steering brakes 
for equipment such as farm tractors, farm machinery, 
farm and industrial trailers, etc., etc. 


They form a light, powerful, inexpensive braking system 
giving controlled safety with maximum economy and 
negligible maintenance. For actuation manually, or 
remotely by vacuum and air systems. 


Leading and trailing shoe brakes of the centre-pull 
type, are available in a range of sizes, for 7” drum, 
shoe width 14”, 8” (14”), 9” (1j” and 24”), 10” (13”). 
The 9” x24” brake has a lever for rod or cable 
operation, to pull across the backplate. 


LOCKHEED HYDRAULIC 
BRAKE COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE 


SPECIALIZED COMPONENTS 


MECHANICAL 
BRAKES 


FOR TRACTORS & TRAILERS 





















FLEXIBLE HOSE 
AND SELF-SEALING 
COUPLING 


The ‘Hydralinc’ coupling shown enables the user to make the most of his 
hydraulic implements. Hydraulic lines can be quickly connected and 
disconnected without loss of fluid or inclusion of air. 

There is no need to prime fluid systems fitted with this coupling. For 
pressures up to 3,000 p.s.i. 

Lockheed-Avery hoses are made to a very high specification in order to 
provide consistent durability in agricultural usage. The end-fittings are 
re-usable when the hose is renewed. 


LOCKHEED PRECISION PRODUCTS LTD. 
SHAW ROAD, SPEKE, LIVERPOOL, 24. 





FOR AGRICULTURAL TRACTORS 


The Purolator system of filtration will prevent rapid deterioration of 
tractor engines working under arduous conditions of dust and grit 


in the field. 


AIR FILTERS 


The Purolator Dry Type filter is capable of 
arresting particles of foreign matter small 
enough to be measured in microns. These 
filters are particularly suitable for use on 
combine harvesters where engines work 


under conditions of excessive dust. 








e a Trade Marks: 
Purolator,’Micronic’ 


MICRONIC FILTERS 
OIL FILTERS 


Purolator Micronic full flow filters are designed to handle all the oil 
supplied to the engine bearings under normal operating conditions. A 
relief valve is incorporated to ensure a continuous supply of oil should 
the element have been allowed to become choked through neglect. 
Designed for mounting directly on to a machined facing on the engine 
crankcase, these models dispense with external piping. 


FUEL FILTERS 


These diesel engine fuel filters are designed to give final protection 
immediately prior to the injection pump. The filter bowl has ample 
capacity for water and sediment which may be drained off periodically. 


Our engineers will be pleased to discuss your filtration problems on 





request. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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FOR AGRICULTURAL TRACTORS 





wtolube 
U | a A | Ll, REGD. TRADE MARK 


SELF-LUBRICATING 
JOINTS 


Autolube joints give ‘built-in’ automatic lubrication, eliminating 
servicing at inaccessible points. Two resilient fabric bushings, 
impregnated with a patented ‘dry’ lubricant, carry the normal 
steering loads, and provide freedom from backlash. Between the 
resilient bushings is a Nylon ring which protects the fabric from 
shock and overloads, and enables it to retain the lubricant, which is 
essential to the prolonged life of the joint. 
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Thompson steering joints have been specially designed to : : bbe 
P g P y é This special purpose joint was developed expressly 
withstand the continual hard wear imposed by the operation ; : ists 
for use on a mowing machine, and is self-adjusting. 
of tractors over rough ground, without the need for constant as 
We are prepared to develop joints, for use on 
maintenance and adjustment. i ' 
original equipment, to suit any requirements of the 


agricultural industry and our lengthy experience 
is at your service. 


4 
I lOmMpsol : May we send our catalogue of standard joints? 


Regd. Trade Mark 


SELF-ADJUSTING BALL-JOINTS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED % pare 








LEAMINGTON SPA, WARWICKSHIRE, ENGLAND AUTOMOTIVE 


PRODUCTS 
GROUP 


lf all the power tools 
made in one year by 
Desoutter were piled 


one on top of the other 


they would fall over 
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Dally 


MAIN and BIG END BEARINGS 


solulaon of your 


DUALLOYS BEARINGS FOR THE M1. 

The Engines of the famous Midland Red Coaches, 
which average 60 mph (top speed 85 mph) on the M1, 
are fitted exclusively with Dualloys Main and Big 
End Bearings, as are a// Midland Red Engines now 
being built. 





FOR ALL INTERNAL COMBUSTION 
APPLICATIONS to every specification. Dualloys thin 
wall bearings can now be supplied as original equipment 
Dualloys thick wall white metal lined, and copper-lead 
and lead-bronze lined bearings are already specified 

as Original equipment by many leading firms* at home 
and abroad for petrol and diesel engined public 

service and road transport vehicles. Our unique process The turbo-charged 


prevents all lead segregation and copper hardening “CM5" Midland 
Red engine 





STRICT LABORATORY SUPERVISION AND METALLURGICAL CONTROL ensure the highest 
standards of accuracy and workmanship in all DUALLOYS Main and Big End Bearings. *Famous 

users of Dualloys Bearings include:—The Birmingham and Midland Motor Omnibus Co. Ltd.; Bristol 
Commercial Vehicles Ltd.; Coventry Victor Motor Co. Ltd.; Davey, Paxman and Co. Ltd.: Dennis Bros 
Ltd.; Enfield Industrial Engines Ltd.; The English Electric Co. Ltd.; Fodens Ltd.; Pelapone Engines Ltd 
F. Perkins Ltd.; Transport Equipment (Thornycroft) Ltd 
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THE PLAIN BEARING SPECIALISTS 


DUALLO YS Technicians are always readily available to solve your Plain Bearing problems. Write for advice and quotations without obligation to 
















ays 


LIMITED 





DUALLOYS LIMITED, DEPT. A., BODEN WORKS, CHARD, SOMERSET. Telephone: Chard 23413 
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This is the thumb 
errs” that starts the machine 


RIE 5 





_ 


Me 


eo ; 
OK es ee 


that cuts gears faster 
than any other machine 


in the world 





Whose thumb is it ? It could be anyone’s. 
The ownership of the thumb is unimportant. It’s 


the ownership of the machine that counts. For the . 7 x 





machine is a Hydrax — the world’s most advanced 
gear hobber. Anyone who owns a Hydrax cuts gears 
at an astonishing speed — automatically — accurately. 
Hydrax hobbing means multi-spindle production from 
a single-spindle machine. If you really want to get 
hobbing, you’ll want information about the Hydrax 


range. We'll be glad to send you literature. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


MACHINE TOOL DIVISION, BRITANNIA WORKS, SHERBORNE STREET, MANCHESTER 3. TELEPHONI MANCHESTER BLACKFRIARS 4711 


Ow sem 
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NOW- 
POLYSLIP 1M ‘DRY’ BEARINGS 


in a wide range of standard sizes 








POLYSLIP-a new approach to the ‘dry 
bearing’ problem 


Polyslip 1M Dry Bearings are designed for 
higa duty without lubrication of any sort. 
They are intended for those applications 
where other lubricants are undesirable or 


unsuitable. 


What are Polyslip 1M Dry Bearings? 
Bearings made from sintered bronze, im- 
pregnated with P.T.F.E. (Polytetrafluoroethy- 


lene) and additives at the working surface. 


Why P.T.F.E. and Bronze? 


Because this combination gives an excellent 





bearing material, the P.T.F.E. and additives 


providing low friction and low wear rate 


What are the applications? 
Where oil and grease lubricants are unacceptable. 


while the bronze provides a strong, heat- 


conducting matrix. 
Where shafts are required to run in liquids such as water, petrol, solvents. 


Where dust is a problem * Where oil and grease can cause contamination. 
Where maintenance may be ataminimum:* Where temperatures are abnormal. 
Where ‘static’ is a problem * Where ‘slip-stick’ motion must be avoided. 


What forms are available ? 
Cylindrical, plain or flanged-self-aligning- 


thrust washers. 
Our Technical Department will be glad to discuss the suitability 


; ? 
What Sizes ? of Polyslip 1M Dry Bearings to your applications. 


From 0-1" to 3” bore. Standard sizes facilitate 
Write for a designer's brochure giving properties, performance 


data, and dimensions. 


=. @) ® 4-) BE eae BOUND BROOK BEARINGS LTD 


quicker delivery. 


i oe Birfield Group Lard 
B E yaN R l N SG Ss Trent Valley Trading Estate, Lichfieid, Staffs. 
elepr ‘ t nfieia 202 elegrams Boundiess, Licnfieid 
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: THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
| SHEFFIELD ENGLAND 





DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 

















NYLON AT ITS BEST 
iS CALLED... 


The Nylastic bearing is now firmly established in the Automotive 
world as the ideal bush for many swivel arm and lever applications. 
Nylastic is also used for track-rod ends, diesel fuel pump coupling 
discs, chain reaction pads, cable support clips, thrust washers etc., 
and is used with combinations of rubber and metal for steering 


column bearings, anti-vibration clips, earthing clips etc 


The experience gained over the past years enables us to give a 
unique service in advice and design for this increasingly popular 
material. Our Technical Staff is available to give full information about 
Nylastic, and to produce drawings and suggested schemes for 


your particular applications. 


HOWARD CLAYTON-WRIGHT LID 


WELLESBOURNE - WARWICK - ENGLAND 


Telephone: Wellesbourne 316. Telegrams: ‘CLATONRITE’ Wellesbourne 
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Heat treatment 


~ Orchids grow best in the controlled heat of the 
greenhouse — — and metal parts receive the best heat 


: *, treatment in Cassel’ salt baths. 





With salt baths as with greenhouses, what counts fs . 
- expertence. The ‘Cassel’ Heat Treatment Service has 

_ long experience in carburising, heat treatment, temper- 
_ Ing, martempering and austempering, 





Regd. Trade Mark No. 719,268: 
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FOR SHAFTS ROTATING AT 
HIGH SPEEDS COUPLED WITH 
HIGH FLUID TEMPERATURES 

AND PRESSURES 
illustrated is a sectional view of 


a C.B.A. type seal with contact ring 


Catalogue supplied on request 
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amtics are antique 


Getting entangled with a 
welter of competing firms 
all plugging separate pieces 
of product finishing equip- 
ment is a frustrating, staff- 
consuming trial of strength— 
a trial in which the overall 
view of a complete finishing 
system can easily be lost. 
That is why so many front- 
line manufacturers have 
long since pensioned off the 
old, biecemeal approach to 
prgduct finishing and now 
delegate the whole respon- 
sibility to a single, specialist 
organisation — Lysaght- 


DeVilbiss. 














With no narrow interests to serve, 
Lysaght- DeVilbiss have the broad view 

ani dedicated skill born of more than 

fif:y years’ specialisation. They design, 

manufacture and install complete finish- 

ing systems, from metal pre-treatment 

to final stoving. For a sound, unbiased 

opinicn on the surface coating system 

best suited to your product, speak t0 Complete product finishing systems 
Lysaght-DeVilbiss without delay. No 


obligation, of course. 


LYSAG!IT-DeVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD., 47 Holborn Viaduct, London, EC1. Tel: City 4361 


ae 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


TWS 


featherlight 
IDEAL SPR ING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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What's different 


about this 


car? 


The great majority of the cars on British 


roads incorporate Silentbloc components 


This one doesn't 


Almost every British motor car manu 


facturer uses Silentbloc flexible 
and anti-vibration mountings 


proves the wisdom of their choice 


7 
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bearings 


Experience 


Come to us at the drawing-board stage! 


SILENTBLOC 


FLEXIBLE BEARINGS 
ANTI-VIBRATION MOUNTINGS 


MANOR ROYAI CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 














that’s not all... 


In the manufacture of propeller 











shafts and universal joints, Hardy Spicer 


are without equal. Through long 
association with every leading British 
vehicle manufacturer, Hardy Spicer 
have acquired that kind of 

technical ‘know-how’ which can only 
result from many years’ experience. 
Skill and ingenuity are not 

enough. The vital ingredient of time is 
necessary before propeller shafts 

and universal joints can be 
mass-produced to give smooth, 


dependable transmission. 


HARDY SPI 





PROPELLER 


HARDY SPICER LIMITED 
CHESTER ROAD’ ERDINGTON ~ BIRMINGHAM 24 
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AUTOMOTIVE DIVISION OF 
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EVEN IN MIDWINTER... 






immediate 
cold start 








v 4% 


Rotella — 





Extended Viscosity Range 
means one oi! all the year round 


Rotella Multigrade flows 
freely at low temperatures 
resists sludge formation 
Shell Rotella means 
immediate cold start plus 
all the proved benefits of 
Rotella fine quality 
multigrade oils 


© /mproved fuel consumption 

® Reduced engine wear 

® Prolonged battery life 
he e starting made easier 

® Suitable for diesel and 

petrol engine 

® Jncreased vehicl 
availability 


There are two Shell Rotella 


Multigrade Oils 


Shell Rotella T Multigrade 10 W)3 
r engines that need 


Supplement 1 ubricati 


g 


Shell Rotella Multigrade 10 W/30 


for engines that do? 


need such a high additive 
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British Industry specifies FALKS 


-~ i ee ae 
Van Mies a 


Recessed Fiuorescent Lighting installed in the Cosmetics Factory of William R. Warner & Co. at Eastleigh 
Architects: Edward D. Mills & Partners, — A.R./.B.A. Electrical Contractors: Engireering Service Installations Ltd 


A FREE LIGHTING SERVICE FALKS, the long-established lighting 


specialists, designers and manufacturers 








Our expert lighting engineers based in all principal cities of the of all types of fittings. 


U.K., will without obligation, advise you on any lighting problem 


large or small and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue 


FALK, STADELMANN & CO LTD 





PLANNED, EFFICIENT LIGHTING saves money all along the line. 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
AP 132 
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HYDRAULIC 
PRE- $F LECT 


ton greater opersling speed 
- faster penelraling cqpacily 


= 











Photograph by courtesy of 
¥ OTIS ELEVATOR CO. LTD. 
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JAMES ARCHDALE & CO. LTD. 
BLACKPOLE WORKS, WORCESTER 


Telephone: Worcester 27081 (6 lines) 
A member of the Staveley Coa! & Iron Co. Limited Group 
ALFRED HERBERT LTE VENTRY. TEL: COV T 
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sg CHANGE a lump of stainless steel into a tiny tube -o1! 
‘01150 dx ‘005 :007"1 d,used forthe manufactureof 
automatic knitting needles in the textile industry, is onlyone 
of the many miracles that Accles & Pollock create for science 
and industry at their works at Oldbury, Birmingham. 
Behind this brilliant engineering know-how that will 
design and produce tubes of any size, any complexity, is 
the direction and impetus of a dynamic management that 
secures long-term advantages as well as immediate gain 


when making decisions. That’s why Accles and Pollock 


choose coal to keep their boilerhouse at its efficiency 
peak. Their experience has proved that coal, mechanically 
stoked, gives the maximum heat for the lowest cost: 
and they know that there is no shortage of coal—the 
home produced fuel. 

When the question of fuel for your factory is on the 
agenda, remember Accles & Pollock. Their choice is coal 
for a progressive and prosperous industry. Even if you 
get the name wrong, you get the decision right when you 


follow their example. 


PROGRESSIVE INDUSTRY IS GOING FORWARD 


ISSUED BY THE NATIONAL COAL BOARD 
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Mr. W. E. Powell, fuel engineer, com- 
ments: “Our boilers were designed, 
primarily, for burning the slack grading 
of solid fuel. Following experiments into 
ultimate economies, however, it was 
decided to change to the better fuel of the 
‘bean’ grading. Under test, it was found 
that solid fuel gave us excellent combus- 
tion conditions, at a challenging price per 
thousand pounds of steam. By making 
use of modern mechanical means of firing 
we are able to maintain strict control of 
operation practice. 

The boilers are of the non-flue type, 
and when fitted with grit arresters they 
satisfy all local and national regulations 
governing grit and smoke densities. 








Most fuels can be controlled to give 
economical generation on the level ob 
tained by solid fuel, but the use of coal 
does not entail the provision of ancillarn 
equipment so 
other heating mediums 

The present boilers have been in exist 


necessary to the use « 


ence some ten to twelve years, and during 
that period we have experimented with 
all available means towards obtaining the 
best from our equipment. All our tests 


bring us back to the use of the ‘bean’ size 


coal. Given this heating medium, the 
operators have no difficulty in maintain- 
ing the efficiency level nominated by us 
That is why we shali continue to use coal 


at Accles and Pollock.”’ 


~ COAL 
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ind here are some key facts and figures about 
the Accles & Pollock boilerhouse at Oldbury 


Number of boilers § water tube 


Method of firing Chain grate stoker 


Steam pressure 120 Ibs. per sq. inch 
Steam temperature 340 | 

Continuous max. rating 72,000 Ib. per hour 
Annual fuel consumption 2 © tons of coal 











* 


Mercury 160L Tractor with Kirkstall Axles towing a Boeing 707. 


KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS, 5 


























God Oa 


Telephone: Horsforth 2821 
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Electrical Aids in Industry 


Electric Motors & Gontrols-2 


Control equipment must enable the motor to be 
operated effectively, to obtain maximum productive 
efficiency of a given machine. An outstanding advan- 
tage of individual electric drives is the flexibility of 
control available. Control equipment may be manual, 
semi-automatic or fully automatic, and includes gear 
for the following operations 


Starting 

Speed Control (this subject will be dealt 
with in Data Sheet No. 16 

Reversing 

Stopping 

Switching off automatically if operating 
conditions become abnormal 

Isolation of motor and control equipment 
from the supply. 


Every application of power has its own farticular 
control requirements—and they are legion. Below are 
featured four uses of electric motors and their 
controls; they are given only as examples and 
represent but a small fraction of the whole picture. 


Turret-lathe Control 


Various speeds are required for different tools, and it 
is possible to arrange, for instance, for a four-speed 
headstock, forward and reverse, incorporating a 
power-operated pre-selector speed change. By using 
a two-speed double-wound 


motor, eight speeds forward 3 ¢ 


or reverse are obtainable. A t» ‘\ en S 
/ _N 
ae) ca 90 


dial on the headstock is set 
to the required speed and 
eeeeee 
345678 


when a knob in the centre 
of the dial is pressed, the 
power-operated mechanism 
changes the speed instantly. 


> 


/ 
eee 
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Crane Control 

This is a form of control which must be flexible yet 
completely foolproof. It is, for instance, possible to 
arrange for motor switching to be performed by 
contactors in response to movement of the crane 
driver’s master controller which has a number of 
notches, each of which is 
associated with a particular 
-set of contactors for ac- 
celeration, speed control, re- 
versing and braking. If the 
controller is moved quickly 
from the ‘off’ position to 
the ‘last point lowering’, 
the rate of acceleration is 
limited automatically by the 
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Data Sheet No. 1 5 


relays. These also govern the retardation in order to 
prevent a heavy descending load being stopped too 
suddenly. This is just one of the ways in which electric 
control mitigates the hazards of crane operation 


Planing-machine Control 

Another example of motor control for machine tools 
is that for planing machines. For general workshop 
machining, the Ward-Leonard controlled motor, 
with a speed range of 10 to I, gives a rapid and 
smooth reversal of the table travel and is ideally 
suited for short-stroke work. Two arrangements of 
Ward-Leonard control are available, the 3-machine 
set with generator, exciter and driving motor, and a 
specially designed 4-machine set with an additional 
auxiliary exciter. With the 3-machine set the control 


Foot Breostert 
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equipment can include magnetic time relays which 
automatically adjust a regulator to strengthen the 
motor field at the instant of reversal and therefore 
greatly increase the accelerating torque. The 
auxiliary exciter of the 4-machine set automatically 
provides ‘field forcing’ on the generator; in other 
words, the power input to the motor Is increased to 
give more accelerating torque at the instant of 


reversal 


{utomatic Control 

The control equipments described incorporate 
automatic features which help considerably towards 
obtaining safe and efficient operation of the driven 
machine, but much still depends on the human 
element. Braking equipment, for instance, cannot 
always become effective until an operative has taken 
some action. In an emergency this physiological 
time lag which delays the initial action will also delay 
the final effect. Fortunately it is often practicable to 
employ devices, which will be described in other 
Data Sheets, to ‘observe’ any abnormal condition 
and immediately and automatically to initiate the 
braking system 

Particular attention should be paid to the positioning 
of controls. When a machine, or group of machines, 
requires a large number of push buttons and, in some 
cases, instruments, etc., the controls can be grouped 
on a desk with a mimic diagram, located in a position 
where the operator has full view of the work. 


For further information, get in touch with your 
Electricity Board or write direct to the Elec- 
trical Development Association, 2 Savoy Hill, 
London, W.C.2. TEMple Bar 9434 

They can offer you excellent reference books 
on electricity and productivity (8 6, or 9 - post 
free Electric Motors and Controls’ is an 
example 

E.D.A. also have available on free loan 
within the United Kingdom a series of films on 
the industrial uses of electricity. Ask for a 


Catalogue 








Machining 


Nowadays it is remarkable how few products of our Forge 
leave the works without some degree of machining. What 
is not remarkable however, is the unusually high levels of 
skill found in the Firth Brown Machine shops—and it’s not 
remarkable because so much of this latent skill has been 
handed down from father to son in these very shops. Here 
then is but another example of that personal element which 
is represented in the Special Alloy Steel Forgings made by 


Firth Brown. 
2 j 
Sar” 


FIRTH ' BROWN 


ALLOY STEELMAKERS + FORGEMASTERS + STEEL FOUNDERS + HEAVY ENGINEERS 


Tos pi ate . r e* » Seer ENGLAND 
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tis is the tool ror 


INGREASED PRODUCTIVITY 


impact wrench 


SiZ7f 4 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
Extra strong in design and 
construction this tool incorpo= attachments for screwdriving, tapping, drilling, 


rates longer normal workine life 


with minimum maintenance grinding, wire-brushing or sanding. 


WRITE FOR LEAFLET !.W.202 


BALANCERS ROTARY AIR iLts 


ieee 
ROTARY SANDERS RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ’ MULTIPLE SPINDLE UNITS ower Ooo 4 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW1 
Cable Address: ARMWHITOOL SOWEST LONDON Phone ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1603 
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better made with pS ed OB) >> < the polyethylene plus 


The importance of Rigidex 


, 2 If you're designing any of these, 
to the mo industry 3 
to the motor industry \ ; consider Rigidex first 
can be summed up in two words: Bar 
—— “ 
q Paty tar 


superior performance, 
Here isa polyethylene 
with unmatched properties 
rreater strength, rigidity, 
lurability and unrivalled 


resistance to oll, grease 


snd petrol. ( 
rhe potential uses of Rigidex fis 


are virtually unlimited. 92" 


Its characteristics are 


SS 
dealt with in Booklet No. 348. Va 
Write for your copy today! — i> yy, 


= A COMPANY IN THE 
British Resin Products ee oars sie 


SALE AND TECHNICAL SERVICI DEVONSHIRE HOUSI PICCADILLY 
QO ittilden Flaitics Loewe Everyman 
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ME USERS OF MARLES 
MA NUAL STEERING GEARS 
a FORD 
ALL WHEED DRIVE GUY 


ATKINSON © K&L 


AUSTIN’CR oa LANSING BAGNALL 
PARK! x LEYLAND 


AVELING BARFORD\ MIDLAND RED 


\ 


CHASESIDE \ \ Version SIMS 
COLES CRANES\» & JEFFERIES 
COMMER Ss “ROAD MACHINES 


DAIMLER ‘S MMELL\ \ 
DENNIS) =~ 7 ASEDDOM, 
DODGE /“ < BHELWOKE 

ay an DREWRY a 


‘tH BESS 





= 
\S ‘ae AH / ¢ 


EUCLID 


ADAMANT ENGINEERING CO. LTD:,— THE AERODROME, WOODED 
Sola proprietors of the Marles Steerifi ompon y Ltd. 


Telephone: Somujhg 2551 77 elegrams: Adamant, Reading 
} 
y 


~~ 











—it is an idea to capture the imagination of engineers, faced 
with the difficulty of instant and rigid attachability. The 
GRIP follows, in good tradition, the ten-year-old BOLLARD of 
which hundreds of thousands are in constant use. 

The ‘‘Flexilant’’ Grip makes anything to which it is fixed, 
instantly and automatically attachable, detachable and replace- 
able. It is rigid and firm—self-placing and hygienic. It is 
simple, inexpensive and as long-lasting as the part to which it 
is fitted. Here is an example of its use—have you a similar need? 
















aceasta can help your fixing problems 
\ 





PROV. PAT. NO. 16783 §§ 





neve 


BONDERS LIMITED - DUNSTABLE - BEDFORDSHIRE ENGLAND 
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THE WINDOW ON THE WORLD 
OF MACHINE | FOOLS 








By coming to Charles Churchill, the 
production planner can choose his 
complete requirements for the cold 
shaping of metal from the leading 
British, Continental and American 
ranges of machine tools. Through 
Charles Churchill's well-informed 
technical service he is kept in con- 
stant contact with all aspects of the 
industry. 

If you are considering new produc- 
tion schemes, new or replacement 
machines, for shaping, turning, 
grinding, boring, milling, planing or 
bending metal, consult Charles 
2 — Churchill. They will be able to supply 
the quality machine tools you need... 
install and service them...advise you 
on their application and operation. 


CHURCHILL MACHINE 


Make 


— __- CHARLES 
Pryce CHURCHILL 


your window on the world 
of machine tools. 


Branches at: London, Manchester, 
Glasgow and Newcastle-upon-Tyne. 





INCINNATI MILLING MACH 





CHARLES CHURCHILL & COMPANY LIMITED 


Coventry Road, South Yardley, Birmingham 25. 
Telephone : Acocks Green 2281. 
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Ada (Halifax) 
Albion Mot 
A Chaime - 7) Br l 
Ass ated Electrical Industries Ltd 
Associated Motor-Cycles Ltd. (Matchless A JS) 
Baker Perk Ltd 
J. C. Bamford (Excavators) Ltd 
Blackburn Au aft Ltd 
Boden Trailers Ltd 
Bristol Siddeley Engines Ltd 
British European Airways (BEA 
British Overseas Airways Corporation (B OAC) 
Builpitt & Sons Ltd. (Swan Brand) 
Chrysler Motors Ltd 
Colvilles Ltd 
Ofelal teller tise Pneumatic Tool Co. Ltd 
Coventry Climax Engines Ltd 
Cummins Engine Co. Ltd 
Decca Radar Ltd 
Dennis Bros Ltd 
Delaney Gallay Ltd 

& Whee! Co. Ltd 


justries Ltd. (EMI) 
Co. Ltd 


g / 

T © General Electric Co. Ltd 

Geor Godfrey & Part 
Head, Wrightson & Co. Ltd 
Imperial Chemical Industries Ltd (1.C.1) 
Ingersoll-Rand Co Ltd 
International Harvester Co. of Great Britain Ltd 
Laycock Engineering Ltd 
Lockheed Hydra Brake C Ltd 
McMichael Radio Ltd 
Massey-Ferguson (U K.) Ltd 
Metropolitan-Vickers Electrical Co. Ltd (A.E.1.) 
Murphy Radio Ltd 
F Perkins Ltd 
The Plessey Co Ltd 
Pressed Stee! Co Ltd 
Pye Ltd 
Qualcast Ltd 
Ransomes Sims 4&4WJefferies Ltd 
A.V. Roe & Co Ltd 
Rotary Hoes Ltd 
Rootes Group of Companies 
The Rover Co. Ltd 
Simplex Electr ( Ltd... (Creda Diy 
The Steel Company ot Wales 
Steels Engineering Products Ltd. (Coles Craries) 
Taskers of Andover (1923) Ltd 
Vauxhall Motors Ltd 
Wiekers-Armst 
Westing! 
Westland Au 


FERRYBRIDGE KNOTTINGLEY . YORKS 
yley 2323 (§ f Triex 55166 





Me), 1010), elaaie 4 

44 Hertford Street, W1 

Tel: HYDe Park 3888 Telex: 23549 
NORTHAMPTON 

Office and Stockroom, Countess Road 
Tel: Northampton 3766 Telex: 31624 


Automobile Engineer, December 1960 














A new and improved body seal: 
EXTRUDED CLOSED CELL DU PONT NEOPRENE 


BONNET SEAI 





BOOT SEAL —_—_—-—— 
0 AIR CLEANER 


A 
A 


DOOR SEALS : 


ra 


HEATING & VENTILATING 
Applications of extruded closed cell Ou Pont neoprene 


NEW APPROACHES TO BODY SEALING AND GASKETING 
are possible with extruded closed cell Du Pont 


neoprene. It can be extruded into low-pressure body 
seals of controlled softness that offer high resistance 
to ozone and weathering, and have low water absorb- 
tion. The “self-skin” of these extrusions and the 
closed cell structure beneath remove the need for a 
protective coating. Tighter radii can be turned without 
wrinkling to provide an effective seal. For more 
information post coupon for your copy of ‘Extruded 


Closed Cell Neoprene Sponge’. 





Du Pont Company (United Kingdom) Ltd., 
76 Jermyn Street, London, S.W.1 


NEOPRENE 


Examples of complex cross sections which can be extruded 








MG ub at OFF BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
ESTABLISHED 1802 
Du Pont Company (United Kingdom) Ltd., NAME a — 
76 Jermyn Street POSITION COMPANY____ 
London, S.W.1, England 
A IRESS - 
Please send me the Du Pont booklet 
‘Extruded Closed Cell Neoprene Sponge j CITY COUNTRY — ——— 


12/60 (21 765 01) Auto. Engines 
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V-Belt Drive and 
WEDGE-Belt Drive 
for the same job 


4 


Fenner S Vex 


Wedge-Belt Drives are 


SLIMMER, LIGHTER, SHORTER, CHEAPER 


@ Width and weight now reduced by a half, 
and cost by at least a fifth, without loss of 


strength or durability. 


@ Modern materials and a new belt section 
give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 


quick and easy fixing facilities. 


@ Two Wedge-Belt sections, 3” (Alpha) and 
¢” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 


135/20. Send for it now. 


THE GREATEST ADVANCE IN DRIVE DESIGN FOR 30 YEARS 


HERE 1S THE PROOF 

















MOTOR DRIVEN V-BELTS AND DRIVE DRIVE 

D ae i Vv e PULLEY PULLEY FACE WEDGE-BELTS CENTRE LIST WEIGHT 
DIAM. DIAM. WIDTH USED DISTANCE PRICE LB. 
sHP. V-Belt 33 63 34 5—A29 75 §=6©£6°8 167 
Wedge-Belt 3°15 5°60 Is 3 Alpha 280 7°\ o*2 10°6 
SAVING 16% 12% 54% ~ 5%, 19% 36%, 

asap — V-Belt | 6 sda 6—B65 187 £17-0 66°8 
ius Wedge-Belt 53 10°6 233 6Alpha560 15:3 £ll- Il 36°2 
SAVING 18%, 15% 48% _ 18%, 32% 4s%, 





SpacesavVer, 





WEDGE-BELT DRIVES 


MADE ONLY BY 





Catalogue 135/20 


details drives 


up to 200 h.p. 


Send for it 


NOW! 





NAME AND POSITION 


FIRM'S ADDRESS 








Fenn 


J. H. FENNER & CO. LTD. HULL 








er 


THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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consult R&iM bearing experts 





YS 











it f Mn D 








when at the prototype stage 





As machines grow more complex and performances 
increase, the selection of bearings becomes more difficult. 
It requires specialist knowledge. 

In increasing numbers, design and development groups 
are consulting the Technical Department of Ransome & 
Marles for guidance. Specification as well as supply is part 


of the R&M service to the engineering industry. 






yy BRO, 
S A 





SEaRiwe? 





NEWARK-ON-TRENT 
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+ TELEPHONE 456 - TELEX 37-626 - 


Every enquiry gets equally impartial and confidential 


consideration. Every project benefits. 
Ransome & Marles produce ball and roller bearings for 
most applications. 


Publication 37 isa comprehensive guide to the full range. 


“R M)RANSOME & MARLES BEARING COMPANY LIMITED 


Branches, offices and agencies throughout the world 
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FRAM TWO STAGE WATER SEPARATOR 
FUEL FILTER FOR DIESEL ENGINES 





Simmonds Aerocessories Limited supply this new Fram Filter to 
the Ford Motor Company as an optional extra for diesel-engined 
Thames Trader Trucks. The filter ensures a perfectly clean stream 
of fuel, trapping dirt down to five microns in particle size and 
removing entrained or emulsified water. 

Available also for fitment to trucks already in use, the unit is com- 
pact and easy to install and the replacement elements can be 


changed without tools. Send for illustrated leaflet giving full details. 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN 


fC, A MEMBER OF THE FIRTH CLEVELAND GROUP 
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The British Oxygen Company Ltd 
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if we could list the purposes for which 
Meadowfelt is used, it would amaze you— 
and give you ideas! It is solving problems 
every industry you care to name. 
Meadowfelt can be thick, thin, solid, soft, an aw—E 
made to your exact requirements. There 
is no limit to the variety of cut parts = 
which can be produced—washers, 
for polishing, strips for 
channelling, shapes for packing, 
to name a few. 
You know aii about felt ?— 
then the chances are that the 
Meadowfelt will make an enquiry well 
worth while. Why not ask us to send 


a representative? 
FELT DOES SO MANY JOBS | 





Telephone or drop @ line:— 
LONG MEADOW FELT CO. LTD. 








FASTONS 














w\ OW CREATIVE APPROACH 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 
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THE SIMPLE BASIC PRINCIPLE 


The DPA pump ts quite simple in operation. 
It has only ONE pumping element, whatever 
the number of engine cylinders. Twin opposed 
plungers carried by the rotor are operated by 
a cam ring. The rotor is carried in a stationary 
housing, and drilled ports provide for fuel inlet 
and discharge. The left diagram shows fuel 
entering the pumping element on the inlet 
stroke. As the rotor turns (right), the inlet 
port is shut and fuel is delivered through one 
of the connections leading to the injection 
nozzles. This cycle is repeated for each 

engine cylinder, the rotor distributing charges 
of fuel to each outlet in turn. No calibration 
or phasing adjustments are required 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 
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is your pet a soft type ~ 


| SIR 


P™, 


5 
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\ ¥ 
\ ’ 
~*~ 1 — Do vou punch uf, stret h it or squecre ul 4 
NY {re vou concerned about the effect of this sort of 
» “— " lreaul { iil on if aile nal le A haviouw 
2; f 
77 i To avoid vour pet product developing unyielding 


XK ‘\ habits from hard working vou need only to trust 
. your annealing to Rirlee furnaces. 
fmonest the hundreds in use in the metal working 


industries there are tvpes to suit most needs 


or, if nol. a special design can he produced 
to match vour own ideas, 
From box, bell, bogie, belt to pit, pusher, 


pull-through and roller hearth; with controlled 
atmosphere, forced convection, time-temperature 
control; electrically heated or gas fired: 

there is a proved Birlec design for every 
specification 


{sh your pet typist to wrile to us for more information 


furnaces for every heat treatment 





AEI-Birlec Limited 


Tyburn Road: Erdington: Birmingham 24 


Telephone: East 1544 Telex No.: 334717 
N EFFIELD » NEWCASTLE-ON-TYNE GLASGOW CARDIFF 
43 
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Anti-Fade Brake Linings 





by 


rit FERODO f 
Anti-Fade Brake Linings First-to-last > 
? 


FERODO LIMITED: CHAPEL-EN-LE-FRITH A Member of the Turner & Newal/ Organisation 
945A 
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Canada casts a weatherproof 


Not so long ago, the front of a car came through the British winter 
looking as if it had measles. Attacked by thirty-five inches of rainfall 
a year (thrown up by the cars ahead in the form of corrosive road- 
slime), the grille and trim soon lost their newly minted appearance, 
and came out in speckles of rust. Rust that was often so unsightly 
that a recoating or even a replacement was needed. 

For many a British motorist, that is ] 
because manufacturers are 8\ \ 
trim of Alumin 
immune to rain and road s] 

And an aluminium grille 
from the pure metal itself 
ing. Scratches don’t turn into rust m 


later. (Londoners who have to park 


} 
aiumintum 


Britain's most widely used aluminium 


ALCAN 























eye at winter motoring 


may find ne rlumi ] 12T) le outlasts the al 
It isiel lear Just wi witha cloth and it’s 
is dias new. A his means that a car finished in 
tluminiun own it, 
sell it. 
Alcan and Aluminium. As 
this be i 


tish suppliers of 
st research labora 
w uses for aluminium 
anodizing that will 
ist and 
ll find their 

vay into the ir you drive to your advantage 
Alcan (U.K.) Limited, Aluminium Canada House, 30 Berkeley 

Square, London, W.1. Telephone: Mayfair 9721. 


ALUMINIUM 


ALCAN 


win wire 


* CANADA 
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Workshop angle 
and D.O. viewpoint 


























Now that machining costs are so high, the 
legibility of working drawings has become of 
supreme importance. ILFORD Azoflex 
photoprinting papers give maximum legibility 
combined with speed of production and long life 
in normal storage and use. That is the workshop 
angle combined with the viewpoints of the 
drawing stores and D.O. 


More specifically, the D.O. is interested in the 
Azoflex dyeline process because no ducting or 
darkrooms are necessary ; the process is dry, there 
are no fumes or excessive heat generated. 


An economical and time-saving feature is that the 
correctness of exposure/machine speed can be 
gauged and adjusted immediately, even in the 
largest Azoflex models, because the Azoflex copy 
emerges fully processed in seconds and within 
view and easy reach of the operator. 
Inexperienced staff quickly grasp the simple 
details of Azoflex machine operation. 








Photograph by courtesy of Duraglass Limited 


THT 








Your company might benefit . . . 
Many business and industrial concerns find that it pays 
to hire certain AZOFLEX machines — rather than buy 
them outright. Enquiries will be treated with the utmost 


TEL) Iz 0flex 


Photoprinting Papers and Machines 


discretion, and will not commit you in any way. 





ILFORD LIMITED - INDUSTRIAL SALES DEPARTMENT AZ22C +: ILFORD * ESSEX 
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For Extreme Accuracy and 


High-Production Surtace Grinding _ = Oe 


PERKINS LTD 
PETERBOROUGH 
have three of these 


machines _ installed 


at their Eastfield 
Works 


THE 


MODEL 96LE 


Grinding eight clutch housings of the P’ series engines; 
four housings located for grinding gearbox face and four 
for grinding engine face. Total time—43:2 mins., thus each 
housing is ground on bott faces in 10°8 mins 


Material is cast-iron. Stock removal up to ;4” from each face 


A rapid and economical means of producing accurate, flat surfaces even when heavy 


stock removal is required 
Spindle speed 300 r.p.m. 
Other table sizes available from 24” diameter. 


Sole Agent and Tooling Engineers : 





ALFRED & = a 
EE—_—_—_—_—S meee 17D, COVENTRY Foctored Division, Red Lane Works. Ap 
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Perfect repetition — as provided by Araldite epoxy resins for jigs, fixtures 
and press tools. Replicas cast in Araldite are quickly and economically 
produced; they do not shrink on setting, and are resistant to damp and 


chemical attack. 


CIBA (A.R.L.) LIMITED - Duxford - Cambridge - Telephone: Sawston 2121 
AP 583 
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Since 1951 Jaguar cars have used Salisbury differential 


units exclusively. In this period they have won over 80 major 
International races and rallies as well as hundreds of minor 
successes. In all these competition events not one 


Salisbury differential has ever failed. Every one has been 


¢ uty 


TRANSMISSION LIMITED 


standard design as used in production cars. 


BIRCH ROAD + WITTON: BIRMINGHAM: 6 
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KNOW YOUR DIAMOND 


Thread and gear grinding 


Screw threads sometimes have to be 

made to extremely high standards of 

dimensional accuracy and surface finish. 

Instances of such precision are taps 

and dies, and components for instruments and scientific 
apparatus. It is preferable to grind these threads, 

using a wheel exactly contoured to the required profile. 
Using diamond tipped tools, made by us under optical 
control methods to very fine limits, the shaping of such 
wheels has become a straightforward matter, and our range 
of tools caters for all the well known thread grinding 
machines. An allied duty of the diamond tipped tool 

is the preparation of wheels for those grinding machines 
that finish high-precision gears. Here, too, we have 
collaborated with the manufacturers of the machines to 
produce the most satisfactory forming tools. 





Data sheets available 


L.M.VAN MOPPES & SONS (o1mono roo.s) LTD 
BASINGSTOKE HAMPSHIRE - ENGLAND 

















RAM 


TELEPHONE. BASINGSTOKE 1/24 
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Say Holroyd first 
for worm gears and g 
John Holroyd & Co. Ltd. Milnrow, Lancs 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 
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VW 
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special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A@ Company § TEL: ROTHERHAM 2141 (15 lines) GRAMS: YORKSHIRE , PARKGAT E,YORKS TELEX S014 








Isolating road noise 


METAXENTRIC 
BUSHES 


First fitted in spring eyes by the Standard 

Motc »>mpany, Metaxentric bush 
Here are two very successful Metalastik compon- porgelce tap 0 adler yr Reon sin 
give much higher vertical deflections 


It is the volume of rubber that is the determining 


factor in isolating road noise. 


than concentric types. In fore -and -aft 


ents; the Contrasonic spring shackle, evolved for 
; directions they are stiffer than in the 
the 3-litre Rover and the Metaxentric bush. The vertical plane, the ratio being about 
. . . 2°'5 to | 
construction of the Contrasonic shackle is self- 
evident, also the canting of the twin units to 
resist lateral stresses. Fore-and-aft movement, 
as the leaf spring changes in length, is accom- 
modated by the rubber in shear; weight by 


combined compression and shear. 


A Metaxentric bush in the front eye of the 
spring and a Contrasonic shackle at the rear 


provides the most effective barrier yet devised PATENTED 


against the transmission and amplification of noise. 


METALASTIK 


METALASTIK LTD., LEICESTER 




















If you are dealing with },” holes on light 


construction work, or 3” holes on heavy engineering— 
CP make the drill you need for the job. For drilling, 
reaming, tapping or tube expanding—there are CP 


drills in speeds to suit any operation. 


CONSOLIDATED PNEUMATIC TOOL COMPANY 


Affiliated and Su diary Cor 





ty 


)...and 


CP, in fact, make the right tool for every drilling 
job. Seven drills from this comprehensive range are 
illustrated here; you can see the full range to suit 
all requirements in the CP Drill Catalogue. 





LIMITED - DAWES ROAD - LONDON .- S.W.6 


t the world 
cr/216 
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Difficult shapes are welcome. With years of experience 
in design and manufacture, we can supply the most 
complicated boots and gaiters to close tolerances and in 
exactly the right rubber (natural or synthetic) for 
maximum resistance to oil, chemical attack, ageing and 
extremes of temperature. We will be glad to undertake 
the design of components. 

In addition to Boots and Gaiters, John Bull products 
include Convoluted Hose, Shaped Hoses and Rubber 
Mouldings. 


JOHN BULL RUBBER CO. LTD. (Mechanical Products Division) LEICESTER 
TELEPHONE: 36531 
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CP make the di ! {fort b. Ford t CPD Cata 


CONSOLIDATED PNEUMATIC TOOL COMPANY ITED DAWES ROAD - LONDON . S.W.6 
4 4 bile I D 





Difficult shapes are welcome. With years of experience 
in design and manufacture, we can supply the most 
complicated boots and gaiters to close tolerances and in 
exactly the right rubber (natural or synthetic) for 
maximum resistance to oil, chemical attack, ageing and 
extremes of temperature. We will be glad to undertake 
the design of components. 

In addition to Boots and Gaiters, John Bull products 
include Convoluted Hose, Shaped Hoses and Rubber 


Mouldings. 


JOHN BULL RUBBER CO. LTD. (Mechanical Products Division) LEICESTER 
TELEPHONE: 36531 
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A new Company 





We are forming 
Capasco Limited 






to continue and expand 

the activities of our 
Friction Materials and 
Industrial Plastics Division. 
Only the name will change. 
A few of us may be sitting 
at new desks but we are 

the same people you already 
know, backed by the same 
technical and research 
resources of the 

Cape Asbestos Group. 

















Capasco Limited 

will come into being on 
January Ist, 1961 to 
manufacture and market the 
whole range of brake linings, 
clutch facings and disc 







/ 






brake pads known as 


LAPASLA 
‘it 


far 





THE CAPE ASBESTOS COMPANY LIMITED 






THE CAPE ASBESTOS COMPANY LIMITED 






114 & 116 Park Street, London. W.1. 
TA 4788 
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and escarpment @ Hi 
the City of St 


sheet steel that follows as 
closely its intended purpose. 
Each order is a ite 


assignment and {7 

concern is to see that your 
product gets the particular 
kind of steel it needs @ Steel, 
in fac t, made to measure — 


to your eza t re quireme? ts. 





THE STEEL COMPANY OF WALES LIMITED 
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What do you look for when Embodving the characteristics that 
e , have made ‘‘ BROOMWADE” equip- 
you are choosing a stationary 


ment world-famous, and incorporat- 


compressor ? Low running costs ? ing many new features, the “V”™ 


High efficiency ? Minimum Type Range represents the most 
advanced, reliable and economical] 

maintenance? Compact 
compressors we have ever produced. 


dimensions ? Reliability ? Four models are available with out- 


theNEW“V' TYPE "we 
RANGE has them all! Write for Publication No. 351 C.E. 


Air Compressors and 


“BROOMWADE” Pneumatic Tools 


YOUR BEST INVESTMENT 





Telephone: High Wycombe 1630 (10 lines) Teler: 83-127 


Ltd., P.O. Box No. 7, High Wycombe, Bucks. 
782 SAS 


Broom & Wade 
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AUTOMOTIVE GEARS 
in quantity—with ENV quality 


ENV are the specialists in automotive gears—especially spiral 
bevel and hypoid final drives, differentials and transmission gears. 


Their works are equipped with the latest machines for quantity 


ili) all ip 4 production of gears to serve the ever-expanding needs of the 
f Ht) 
(Iii | \ motor industry. 

y . Designers are invited to consult ENV at the project stage on all 


/ ae tl pe 


Ew 


matters relating to gears of motor vehicles of every type 











Telephone: LADbroke 3622 


E.N.V ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10 
AP120 
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They are silent 
They will accommodate small misalignment without 
flexing takes place within the 


Any 


l 


wear or chatter 
resilient insert — not by sliding. 
This insert is of Nitrile synthetic rubber which is im- 
pervious to oil (eight times as good as Neoprene). 
rhe upling cannot be incorrectly re-assembled. 
Consequently accurate timing of driven equipment is 
maintained 


SIMMS MOTOR UNITS 


460 





NC RE 
a 


S LIMITED 





ARR SEI 


C. R. COUPLINGS 


°- WE 


LONDON 


EAST FINCHLEY 
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Do you use PYROBAR * 
elements ? 


Barlow-Whitney do... 


This 15-kW Barlow-Whitney immersion unit for stereo casting machines 
uses PYROBAR elements. These AEI tubular-sheathed elements are 
precision-built and are the result of over thirty years of AEI 

development and application experience. 

For any product embodying electrical heating elements, it 

pays to call in AEI engineers at the design stage. 

Telephone your local AEI District Office or write to 

Trafford Park or Rugby for our new leaflets on 

Bending & Forming and Flange Fixing. 


* PYROBAR is the AEI registered 
trademark for industrial heating 


elements made at ee PYROBAR tubular-sheathed 
Trafford Park and Rugby. A ; elements may be shaped by the 
/ manufacturer or will be supplied 

‘made-to-measure’ by AE1. 





WHY IT PAYS TO SPECIFY AElI 
TUBULAR - SHEATHED ELEMENTS 


SUPPLIED STRAIGHT OR SHAPED TO 
YOUR REQUIREMENTS. 





LENGTHS UP TO I7-FT. 
DIAMETER FROM 0°24-IN. TO 0°515§-IN. 
LONG LIFE AND RELIABILITY. 


AEI EXPERIENCE COVERS HEATERS FROM 
30 WATTS TO 3,000-KW. 





_— 








Associated Electrical Industries Ltd. 


Transformer Division Heating & Welding Department 


TRAFFORD PARK, MANCHESTER AND RUGBY 
L/ 1006 
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No. 1200. Three dozen Assorted 
Light Expansion Springs, suit- 
for carburettor control, 
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No. 98A. Three dozen Assorted 
1” to 4” long, 3” to 3” diam., 
19G to 15G. 5/6. 


Jf LLW® 


ny 
ay MHC, 


No. 753. Three dozen Assorted 
Light Expansion 4” to 4” diam., 
2” to 6” long, 22 to 18 S.W.G 





No. 760. Three dozen Assorted 
Light Compression Springs. | 
to 4° 22 to 18 S.W.G 


f° to 4° diam. 6 6, 


long 





No. 757. Light Com- 
pression, | Assorted, 4 
diam., 4” to 24” long, 


15 -. 


Extra 
£TOSS 


io 


No.758. Fine ExpansionSprings 
1 gross Assorted 4” to 3° diam., 
4” to 2” long, 27 to 20 S.W.G 
1S-. 





27 to 19 S.W.G 





Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking 








Realiy interested in Springs? 
“Spring Design and Calcula- 
tions’ 9th Edition 
post free 12 6. 


tells all 





Cut Production Costs with 
Terry’s Wire CIRCLIPS. We 
can supply immediately from 
stock—from 4” to §’” 








No. 1217. One gross 
Assorted Springs. A complete 
Garage Service Kit. 42/- each. 


We know exact/y how difficult 
it is to find springs for 
experimental work . . . we've 
been making quality springs for 
over 100 years. So, we confidently 
offer you our excellent range of 
small boxed assortments which 
covers a very wide range. 

We can only show a few boxes. 
Send us a p.c. for our full list. 

If ever you are stuck with a 
spring problem let our Research 
Department put their long 


experience at your disposal. 


TERRYS 


for SPRINGS 


Looking for good Hose Clips? 
Send for a sample of Terry's 
Security Worm Drive Hose 
Clip and price list 








HERBERT TERRY 
& SONS LTD 


Redditch, Worcs. 


(Makers of Quality Springs, Wireforms 
and Presswork for over 100 vears) 
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On the NASSOVIA Transfer-Rotor 


For the high-production, automatic machining of medium 


sized components up to Sin. by Sin. by Sin. capacity. Thi 
10 Station Rotary Machine incorporates ch 


be swivel indexed between stations 


ucks which 

for operations in any 
position up to 270 from the zero position. Nine work 
spindles operate vertically upwards and additional over 
head units can be fitted to operate downwards. Write 
today for full details 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the yith Mach 
KING EDWARD HOUSE, NEW ST., BIRMINGHAM, Pi 


ne Tool Corpor Itior 


one: Midland 3431 Also ot LOND 


OW Phone: Central 0922 

F431 
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Among the most prized possessions 


of resourceful engineers—QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH RD., SHEFFIELD 13. TEL: SHEFFIELD 49371/6 
OA/6360 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, €E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 
H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS 
Tel: Garstang 3308 








Youll ud FARN BOROUGH wala 


going fo all the 
continents 
of the world 


4 
Ze 








A 


Piease write to Dept. ‘‘AE.6"" for a copy 


f our latest publication ‘Valve Life 


FARNBOROUGH ENGINEERING CO. LTD 





AUSTRALIA 
BURMA 
= CANADA 
| DENMARK 





EAST AFRICA 
HOLLAND 
INDIA 
MALAYA 





i NEW ZEALAND 


| NORWAY 
RHODESIAS-NYASALAND 
% SOUTH AFRICA 
SWEDEN 
URUGUAY 
U.S.A. 
ETC. 


FARNBOROUGH - KENT 


Automobile Engineer, December 1960 

















Adranced techniques 


and reliable service 





have established for 
Smethwick Drop Forgings 


a fine reputation 





SMETHWICK DROP FORGINGS LTD: SMETHWICK & KIDDERMINSTER 









PRODUCTION 







BRICO make all the pistons 







for the famous “A” series 


engines for B.M.C. vehicles— 






the biggest piston job 







in the country. 


PERFORMANCE 





BRICO make the pistons 

for the Coventry Climax 

2+ litre engine—champion 

Grand Prix engine of 1959. 
and 1960! 


POPULARITY 


BRICO make the pistons 
for the following world- 


famous firms: AUSTIN - 
BRISTOL-SIDDELEY - COVENTRY 


CLIMAX - HUMBER + JAGUAR 





MORRIS - ROVER - STANDARD 





THE BRITISH PISTON RING CO. LTD., 
COVENTRY, ENGLAND 
601 Cogent 





MIDCYL RESEARCH 





helps smooth out problems 


although the Auto Engineer's lot may never be 
carefree as a kitten’s it is the continual research 


of such people as Midcy/ that helps smooth out 


his problems associated with Cylinder Blocks 


Cy/inder Heads. Camshafts and Brake Drums 
J 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 





at it this way... 


_. the best brake discs 
and calipers are in high duty 


cast iron by 


‘DARCAsT| 











DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 


DARCAsT 
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requirement! 


A 3,000 Ton Transfer Press Schuler 340 h.p 


press for the production of 


at rates 


mponents 
up to 1,000 per hour 


Cold Forging of Steel Advanced techniques offer 


substantial economies in ss production. Complet lines 


f specialized p oduction equipment now ai atlabk 


Yastics Trim and Upholstery A range of Radyne 


elding machines and fabricating 
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Which timepiece ? 


An ornamental clock would be no use for tim'ng a runner, 
and a mariner would soon be lost if he had to get his longitude 


from an ordinary alarm clock. 
applic to ball and roller ay rings, \t 
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ad tor thre ‘right hy iring 


Sketko we ve always stressed thr Nee 


rd we will go to endless trouble to see 
irse, as the only British manutacturer 
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offer exactly the right bearing for the job. 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON °« BEDS. 
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DESIGN MATERIALS AUTOMOBILE 
ENGINEER 


B EFORE the Second World War, most of the major car 
manufacturing companies in Great Britain had well defined 
policies regarding the sales appeal of their products 
Several, for example, placed emphasis on high perfor- 
mance: of these, some have since endeavoured to retain 
their reputation in this respect while, in fact, making 
considerable concessions in the interests of rationalization 
of production; others have steadfastly maintained their 
tradition of placing performance first, and at least one 
has been highly successful in reconciling the requirements 
for the continuance of this tradition with those for 
production in relatively large quantities. 

Of another manufacturer’s cars, it was widely said that 
they were supreme so far as reliability was concerned. 
Yet another achieved phenomenal success as a result of 
outstandingly good organization of servicing facilities, and 
of course there are also those firms who have made enviable 
reputations by virtue of the superb luxury and crafts- 
manship of their products. 

Since the War, however, with a few exceptions, there 
has been little evidence of any attempt to pursue a positive 
line of approach to the market, with a view to establishing 
a reputation for supremacy in any one field. Instead, 
there is a general uniformity of merit among the quantity 
produced cars that comprise the overwhelming majority 
from which the customer must choose. 

It undoubtedly will be said, however, that customers 
now take reliability for granted and expect, no matter what 
car they buy, first-class servicing facilities, high perfor- 
mance, economy of operation, low cost, good quality, 
comfort, and smart and attractive apearance. Nevertheless, 
the fact remains that some of these qualities are irrecon- 
cilable, and there is still plenty of scope for individual 
manufacturers to build up exceptionally good reputations 
in one field, without making significant sacrifices in any 
of the others. For example, while high performance 
inevitably entails some sacrifice in respect of economy, the 
fuel consumption need not be so much higher that the 
customer will reject the faster car in favour of one of more 
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PRODUCTION METHODS WORKS EQUIPMENT 


Technical Sales Policy 


modest performance from a competing manufacturer. 

There are some people, of course, who aver that high 
performance is not required of the family saloon, because 
they never do much more than 60 m.p.h. This is faulty 
reasoning, especially in the light of projected extensions to 
the motorway systems in many parts of the world. In 
any case, the driver who is doing 60 m.p.h. is considerably 
reassured if his car is capable of doing 80 m.p.h. so that 
he is not operating the mechanism anywhere near its top 
limit and therefore stressing it unduly; he is also comforted 
by the knowledge that he has plenty of power in hand for 
momentary acceleration should the need arise. 

On the subject of reliability, it is true that in general 
the standard is so high that it would be difficult to make 
significant improvements in many respects. However, 
there is one field in which much can be done: it is in that 
of the reliability of the car when new. Failures and defects 
on new cars cause considerable loss of goodwill and could 
be largely avoided by systematic inspection: more attention 
should be paid to servicing departments’ lists of defects 
commonly experienced on new cars, and specific measures 
for their avoidance should be made effective by production 
and inspection departments. 

Much can be done to reduce servicing costs, which will 
become increasingly significant in the coming age of 
automation, when labour costs can be expected to become 
prohibitive. An obvious measure is the complete elimina- 
tion of maintenance in respect of certain components: in 
this connection, much has of course already been done so 
far as lubrication is concerned. A more complex problem 
is design specifically for ease of maintenance: among the 
features needing attention are the employment of quick- 
release devices instead of more conventional fasteners, the 
design of inexpensive sub-assemblies which, when defec- 
tive, can be thrown away and replaced instead of serviced, 
and more detailed study of installation layout for ease of 
replacement. Indeed, even in the few spheres that have 
been mentioned in this article, there is plenty of scope for 
the development of individual technical sales policies. 


523 











MYDRA-MATIC 61-05 


A MAJOR step towards the eventual general adoption 
of automatic transmission systems on cars of the sizes 
manufactured in Europe has been taken by the American 
General Motors Corporation, with the introduction of an 
entirely new layout expressly designed for use with engines 
of about 2} litres swept volume. This latest addition to the 
Hydra-Matic series, designated type 61-05, is fitted to the 
1961 Oldsmobile compact car, and is offered as optional 
equipment on the Vauxhall Cresta and Velox 2-65 litre 
models. For the present, the transmissions are being pro- 
duced at only the corporation’s Detroit plant but, if the 
European demand becomes sufficient, their manufacture on 
this side of the Atlantic may be considered. 

As is well known, the problems of designing an effective 
automatic transmission system become more acute as engine 
size is diminished. Because of the lower power: weight 
ratio of the basic vehicle, the weight penalty of the automatic 
unit relative to the traditional gearbox must be small if 
performance is not to be significantly reduced. For the same 
reason, high losses in a torque converter—acceptable in an 
installation in which ample surplus engine torque is avail- 
able in most circumstances—cannot be tolerated. In 
addition, the correct matching of gear changing speeds to 
the torque characteristics of the engine is more critical with 
a small than with a large power unit. 

The solution evolved by General Motors is certainly a 
rational one. For reasons of efficiency, an orthodox torque 
converter is not employed: instead, the unit embodies a 
fluid coupling containing a torque multiplier element, which 
is only effective in reverse and in the lowest of the three 
forward ratios provided by the two sets of epicyclic gears. 
The inefficiency often resulting from a high torque multi- 
plication has been avoided by limiting the multiplication to 
1-3:1, so first gear ranges from 3-64:1 to 3-03:1. In the 
intermediate gear, which has a ratio of 1-58:1, the fluid 
coupling is empty and the drive is transmitted entirely 
mechanically, through a friction clutch. Top gear is direct, 
and in it the torque is shared between the friction clutch 
and the fluid coupling, in which the torque multiplier is 


$24 








This view of a part-sectioned 
Hydra-Matic 61-05 transmission 
reveals most of the mechanical 
components. The oil pump is at 
the left-hand end, ahead of the 
fluid coupling, behind which is 
the clutch of the front epicyclic 
gear train. Between this clutch 
and the brake band of the rear 
gear set is the reverse clutch 


Part l: 


and Power Flow of the New 







Vechanical Com ponents 


General Motors Automatic Unit. 


Which is Offered as Optional 


Equipment on Vauxhall 2°65 Litre Cars 


TRANSMISSION 


then inoperative: about ; of the load is taken by the clutch, 
so high efficiency is ensured. 

As on the majority of other transmissions of this type, 
the changes of ratio are effected hydraulically, the road speed 
at which they take place being determined by a combination 
of throttle opening and vehicle speed, as detected by a 
throttle operated valve and a governor on the output side of 
the transmission. Changes between the low and inter- 
mediate ratios can occur at any speed between 10 and 
25 m.p.h, depending on the throttle opening, and the corres- 
ponding range for selection of the upper pair of gears is 
1S to 55 m.p.h. To avoid hunting between gears, the 
settings are, of course, such that downward changes normally 
occur at a lower road speed than do the corresponding 
upward changes. Full depression, or kick-down, of the 
accelerator pedal results in a change into the next lower 
ratio at any speed below the maximum for that gear. The 
selector lever, mounted on the steering column, has the usual 
positions for parking, neutral, normal drive and reverse, as 
well as those for holding the low or the intermediate ratio 
when, for example, descending a steep hill. 

Reference was made earlier to the need for reducing the 
weight to a minimum. In this respect, the G.M. design 
team is to be congratulated on having kept the weight of 
the complete installation to within 30 Ib of that of the 
existing three-speed synchromesh transmission of the 
Vauxhall cars. This low weight has been achieved by 
restricting the diameter of the fluid coupling to 7} in, and 
by the use of aluminium for the housing and other castings. 
For purposes of comparison, the Laycock-de Normanville 
overdrive, available as an optional extra with the standard 
transmission, adds 35 1b to the weight of the gearbox. 


Constructional details 

The casing of the transmission unit is in four parts: they 
are the bell housing, which is bolted to an adaptor plate 
mounted on the rear of the engine, the main body, the rear 
extension and the oil sump. Whereas the first three are 
aluminium alloy pressure diecastings, the sump is a steel 
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pressing bolted to the underside of the main body and the 
rear extension. The sump, of course, serves as a reservoir 
for the hydraulic fluid required by the system; this oil, 
incidentally, is to automatic transmission fluid type A 
sufhix A specification. 

In sequence from the input to the ouput ends of the unit, 
the main assemblies are: the oil pump; the fluid coupling 
and torque multiplier; the front gear set, surrounding which 
is its multi-plate clutch; the cone clutch for reverse; the 
rear gear set with its band brake; and the governor. The 
two control valve assemblies, which are bolted to the under- 
side of the casing, are enclosed by the sump. _ A full-flow 
oil filter, of the paper element type is also housed in the 
sump, and the oil is circulated through an external oil cooler 
ef the gilled tube type, mounted at the front of the engine, 
behind the fan. 

The input shaft is made from a steel of U.S. specification 
known as Armasteel and has a serrated leading end, on 
which fits the centre of a cush-drive coupling. In this 
coupling, the torque is transmitted from the driving member, 
through four chordally disposed helical springs to the driven 
one; the relative motion of the members is friction damped. 
The periphery of the driving member of the coupling is 
secured to the rear face of the flywheel by four set-screws 
and is located by two dowels positioned mutually at 180 deg 

Mounted on the input shaft, immediately behind the drive 
coupling, is the sintered iron rotor of the oil pump, which 
is of the vane type, having eleven steel vanes 
disposed radially in slots. To provide the variable output 
necessary to meet the needs of the transmission, the cast iron 
stator of the pump is, in face, a slide that is free to move 
in its aluminium housing, in a plane perpendicular to the 
shaft axis, thereby altering the eccentricity. In the highest 
position of the slide, known as the priming position, the 
pump provides its maximum output, whereas there is, of 
course, no output when the stator is coaxial with the rotor. 
The position of the slide during normal running is con- 
trolled by oil pressure, applied above or below it. Between 
the bottom of the slide and its casing are two coaxial helical 
springs, which hold the slide up in the maximum output 


eccentric 


The various components of the transmission 
hydraulic valves used in the control system 


position when the engine is not running, thus ensuring full 
delivery as soon as the pump bewins to rotate 

A predetermined oil pressure in the main feed line from 
the pump is maintained by a spring-loaded regulator valve of 
the multi-land piston type. The line pressure is applied by 
a tapping to the end of the piston remote from the spring 
From this end of the piston, an axial and a radial drilling 
form a passage to one of the circumferential grooves. If the 
line pressure becomes too low, the piston is moved upward 
by the spring, and this passage registers with another leading 
to the underside of the oil pump slide. Since, at the same 
time, an exhaust passage from the upper side of the slide is 
brought into communication with the return side of the oil 
circuit, the slide moves upward to increase the pump 
delivery. 

Conversely, if too little oil is being taken by the trans- 
mission, the rise in line pressure causes the piston to be 
moved downward against the resistance of the spring, and 
the internal passage in the piston aligns with one to the 
upper side of the slide; simultaneously, the underside is 
permitted to exhaust, so the slide moves downward and the 
pump delivery is reduced 

When the transmission requirement is for a higher than 
normal pressure, oil is delivered behind an auxiliary piston 
forming the lower abutment of the spring, and causes the 
piston—and hence the slide—to rise. On the other hand, 
when a low pressure is required for certain conditions of 
operation, oil is supplied to an intermediate groove in the 
piston. Since the land diameter above this groove is smaller 
than that below it, there is a resultant downward force on 
the valve, and the pump output is therefore reduced. 

The oil pump housing, in which are the inlet and 
delivery ports, is bolted to the front wall of the main casing. 
In the central boss of the wall is a steel-backed bronze bush 
in which the input shaft is carried. Mounted on the rear 
end of this shaft is the carrier of the driving member of the 
fluid coupling; a Torrington needle roller thrust bearing is 
fitted between the carrier and the casing wall 

The carrier has a deep, rearward projecting peripheral 
flange, to which is bolted the forward facing half-torus that 


On the left, behind the coupling driving member, are the two diecast bodies containing a number of the 
g g g 
In the top right-hand corner is the resilient coupling that transmits the drive from the engine flywheel 
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comprises the driving member; dowels are used to locate the 
half-torus coaxially on the carrier. Both these components 
are light alloy diecastings, whereas the runner member— 
which fits between the driving member and the web of the 
carrier—is fabricated from steel pressings. 

Both the driving and the driven members of the coupling 
have the usual radial vanes. The runner is splined to a 
solid shaft, known as the mainshaft, the leading end of which 
is carried in a second steel-backed bronze bush housed in a 
counterbore in the rear end of the input shaft. Embracing 
the mainshaft, to the rear of the runner, is a hollow shaft 
Pressed on to splines on the leading end of this hollow shaft 
is the torque multiplier member of the coupling, which is 
interposed between the driving and driven members, and 
has a ring of nineteen radially disposed vanes, each of which 
has a curved cross section. Its function is, of course, to 
change the direction of the oil flow on its way from the 
runner back to the driving member, and thus to impart 
additional kinetic energy to the input. The result is an 
increase in the output torque, with a consequent reduction 
in the speed of the runner. 

A second needle roller thrust bearing is fitted between the 
hubs of the driving member carrier and the runner, and 
there is a third between the other end of the runner hub 
and the hollow shaft on which is carried the torque 
multiplier unit. Immediately behind the torque multiplier 
element, the planet carrier for the first epicyclic train is 
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In first and second ratios, the annulus gear of the rear epicyclic train 
is held stationary by means of this servo operated band brake 


mounted on splines on the hollow shaft. This carrier is an 


Armasteel casting and it provides support for each end of 
the three fixed spindles of the planet pinions, which run 
on needle roller bearings. The pinions are of the helical 
type, with 15 teeth, a d.p. of 18, and a helix angle of 18} deg. 
There are 41 teeth on the sun wheel, which is integral with 
a sleeve embracing the hollow shaft on which the carrier is 
mounted; the annulus gear has 71 teeth. Between the sun 
wheel and the planet carrier is a fourth Torrington thrust 
bearing. 

Encircling this gear train is a multi-plate friction clutch. 
The three steel driving plates of this have rings of friction 
material bonded to each side; they are externally dogged and 
are free to slide axially in similar dogs machined within a 
drum extending rearward from the driving member of the 
fluid coupling. In the bores of the driven plates, which are 
also of steel, and on the periphery of the annulus gear on 
which they are carried, there are similar dogs. A reaction 
plate for the clutch is on the annulus, and the pressure plate 
is at its rear. This latter plate is spring loaded towards the 
released position and, to engage the clutch, it is moved 
forward by a piston actuated by oil pressure. It is worthy 
of note that the Oldsmobile version of the transmission has 
a five-plate clutch, whereas the Vauxhall unit has three 
plates, because of the lower torque of the engine. 

A rearward extension of the annulus gear assembly is 
externally splined at its end, and free to slide on these 
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A noteworthy feature of the transmission is the eccentric vane type oil 
pump, in which a sliding stator member is employed to provide a variable 
output, in accordance with the needs of the unit. To move the slide, 
oi! pressure is applied through passages to one end or the other of it 


splines is a member having a part-conical flange. The 
annulus is stopped, to engage reverse, by trapping this flange 
between a fixed outer cone piece, of friction material, keyed 
to the casing, and a movable inner one of aluminium, As 
in the case of the multi-plate clutch, the inner cone 1s 
disengaged by a spring and engaged by hydraulic pressure 
applied through a piston. 

The sun wheel sleeve already mentioned is carried in a 
long steel-backed bronze bearing in the boss of a diaphragm 
type partition that fits against a shoulder in the casing. This 
partition is held in position by the outer member of the 
cone clutch, which in turn is retained by a circlip. The 
diaphragm carries the piston assembly for actuating the cone 
clutch, and also the guide pins for the inner cone member. 

Of the major mechanical assemblies of the transmission, 
the remaining one is the rear epicyclic gear train. This is 
of similar design to the front train except that the numbers 
of teeth on the sun wheel, planets and annulus are respec- 
tively 33, 17 and 67. The sun wheel is a sliding fit on 
splines on the internal mainshaft—that which carries the 
runner of the fluid coupling —and the planet carrier is 
integral with the hollow shaft. An interesting detail is the 
fitting of a rubber ring into a counterbore in the rear face 
of the sun wheel; this ring is toothed to mesh in the splines 
on the shaft, and it serves as an effective anti-chatter device. 
Bolted and dowelled to the rear face of the carrier is the 
flanged end of the output shaft, which thus forms an 
extension of the hollow shaft. In the bored-out leading end 
of the output shaft is another steel-backed bronze bush into 
which the rear end of the mainshaft extends. There are 
castellations on the periphery of the flange, for engagement 
by the mechanically actuated pawl that, in the D position 
of the selector lever, locks the flange to the casing 

The drum member within which the annulus teeth are 
machined is mounted on splines on the rear end of the sleeve 
carrying the sun wheel of the front gear train. Round this 
drum, to lock it as necessary, is a band brake so designed as 
to be self-energizing in both directions of drum rotation. 
This characteristic is obtained by making the band in the 
form of an elongated tuning fork, the two arms of which are 
wrapped in one direction and the leg in the other; the angle 
of wrap in each case is little less than 360 deg. The 
abutments of the band are near the free ends. Those on 
the two arms are reacted by an adjustable pin mounted in 














The front planet gear 
carrier, which is a 
steel casting; needle 
roller bearings are 
used in each of the 
three helical pinions 











Top: The components of the fluid coupling; both the driving member 
and its carrier are aluminium diecastings, but the runner member is 
fabricated from steel, as also is the torque multiplier element. Middle 
In reverse, the annulus of the front epicyclic train is held by this 
cone clutch. The right-hand member, which is keyed to the casing, is 
of friction material. Middle, right: So that it is self-energizing in 
both directions of rotation, the band brake for the rear annulus is 
made in the form of an elongated tuning fork, with its arms and leg 
wrapped in opposite directions. Bottom: This view of the rear assembly 
shows the two bearings and the actuating shaft for the manual valve 
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Below: Correct control of the front clutch is obtained by the use of an 
accumulator, of the double-piston type, shown here in section. The 
appropriate resistance to the downward movement of the lower piston 
is provided by the compensator valve illustrated diagrammatically 
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of the hand brake, its servo is arranges 


one of these 


For smooth engagement 
two paths for the fluid leakage past the piston 


the casing, and the other bears against the output rod of a 
hydraulic servo. Bonded to the inner faces of the three 
portions of the band are strips of friction material. As 
before, the brake is applied by pressure in the servo and is 
released by a spring. The servo unit, which is illustrated, 
is described at a later stage. 

Immediately behind the attachment flange of the output 
shaft is the governor mechanism—also to be described late 
In the Oldsmobile version of the transmission, the tail end 
of the output shaft is carried in a ball bearing, to the rear 
of which is a double-lip oil seal. The Vauxhall layout, on 
the other hand, consists of a Torrington needle roller thrust 
bearing and a steel-backed bronze bush, in an aluminium 
housing; beyond the bush is the oil seal, again of the 
double-lip type. Because of this difference, the extension 


casing of the Vauxhall unit longer than that of the 
the 


1S 


Oldsmobile equivalent, which is the one shown in 
tf th 


reproduction of the general arrangement drawing of the 


transmission. 

Finally, mention should be made of a 
minor feature of the mechanical specification, namely, the 
use at a number of points of sealing rings of unusual design 
Though basically of the piston ring type, these seals are 
noteworthy in having interlocking ends; the resultant 
labyrinth effect provides a high sealing efficiency 
the rings are approximately square, and they 
cast iron. In comparison with those of a 
conventional stepped gap, the overlapping portions of these« 
seals are thinner—about a third of the nominal thickness 
of the ring—except at the very ends. Here, a tongue is 
formed on each by a local increase in thickness to a little 
more than half the nominal figure. When the tongues are 
interlocked, the depth of their engagement is, of course, 
greater than the side clearance of the ring in its groove 

Apart from their functional merit, these seals play an 
important part in facilitating the assembly of the unit: once 
the interlocking has been effected, only a small additional 
degree of compression is required to enter a ring in its bore 
Altogether, thirteen of these rings are used. Four of them 
are in the governor feed and delivery system, there is one 
at each side of the oil pump, and there are two more between 
the carrier of the coupling driving member and the boss of 
the front wall of the casing. Two are used to seal the hub 
of the coupling runner, and another that of the torque 
multiplier; the remaining two are between the planet carrier 
of the front epicyclic train and the boss of the diaphragm 
partition mentioned on page 527. 


highly interesting 


In section, 
made 
having a 


are ol 


ring 


Power flow 

The power flow in the various operating conditions of the 
transmission is shown in the accompanying diagrams. In 
neutral, the fluid coupling is filled and all three clutches are 
disengaged. Consequently, both the annulus gears are 
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the first stage there are 
full pressure is applied 


n three stages, as shown in these diagrams. In 
the third, when 


the 


second stage and both ir 


spinning freely and therefore no torque is transmitted to the 
output shaft. The engagement of first gear involves the 
applying of the band brake to the annulus of the rear train 
Since this annulus is held, the planet carrier of the train 
rotates in the same direction as the engine but at a reduced 
speed 

When the output shaft is stationary, or is revolving anti- 
clockwise, the reaction on the multiplier element is clearly 
at its greatest. In this condition, the runner of the coupling 
transmits a torque higher than that of the engine, in the 
ratio of 1-3:1, but its speed is lower, as also is that of the 
sun wheel of the rear epicyclic train. The overall reduction 
is then 3-64:1, composed of the 3-03:1 of the train, multi- 
plied by the 1-3:1 of the speed reduction through the 
coupling, less the 0-3 torque reaction effect on the multiplier 
element, since this is in the opposite direction to that of 
rotation. However, as the forward speed of the output shaft 
increases, that of the sun wheel and runner shaft rises also, 
and so the reaction on the multiplier is lessened. Con- 
sequently, the overall reduction is progressively changed 
to 3-403: ] 

In second gear, the band on the rear train 
remains engaged, but the multi-plate front clutch is also 
applied and the coupling is emptied. Because the sun wheel 
of the front train—which, as explained, is directly connected 
to the band drum stationary, the carrier of this train 
revolves clockwise at a lower speed than the annulus, which 
is now clutched to the driving member of the coupling. The 
output shaft also revolves at this lower speed, since it is 
locked to both carriers. It will be evident that, owing to 
the effect of the rear train, the runner of the empty coupling 
rotates clockwise faster than does the driving member. Ai! 
the reduction in this gear comes from the front train, which 


annulus 


18 


has a ratio of 1-58: 1 

On engagement of the direct third gear, the coupling is 
filled again, and the front clutch remains engaged, but the 
band brake is released. In this condition, both gear trains 
rotate as a unit. Any tendency for the output shaft to 
revolve more slowly than the driving member of the coupling 
results in a speeding-up tendency of the rear sun gear, and 
Since this acceleration would cause work 


so of the runner 
Hence, 


to be done on the fluid, it is resisted by the coupling. 
the slip is small and the efficiency high. 

For reverse, the coupling is filled, the cone clutch is 
engaged and the other two clutches are free. As in first 
gear, the torque multiplication is effective and is applied 
through the coupling to the sun gear of the rear train. The 
rear annulus, therefore, revolves in an anti-clockwise direc- 
tion, as also does the front sun wheel connected to it. 
Because the front annulus is held by the reverse clutch, the 
front carrier, rear carrier and output shaft, too, revolve anti- 
clockwise, but at a lower speed than the sun wheel. The 
is 3-57:1, comprising 2-52:1 through 


overall reduction 
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These five diagrams show the power flow through the transmission; 
the shaded portions are stationary. Left to right, the diagrams in 
the top row apply to neutral, first, second—in which the coupling 
is empty—and top gears; the final one, above, is for reverse gear 


the gear trains, multiplied by the 1-3:1 due to the torque 
multiplication, plus the 0-3 of the multiplier reaction, which 
is then in the same direction as the rotation of the output 
shaft 


Accumulator and band servo 

Smooth engagement of the front clutch in various con- 
ditions of load is ensured by the incorporation of a hydraulic 
accumulator and a compensator in its actuating circuit. The 
purpose of these components is to apply the clutch smoothly 
and relatively slowly at small throttle openings, but quickly 
and firmly when the throttle opening is large. Inside the 
pressed steel body of the accumulator are two cylinders, each 
containing a piston: these two pistons are free to slide on 
a guide rod and are spring loaded towards each other. The 
diameter of the lower cylinder is greater than that of the 
upper one. 

A tapping from the oil feed line for clutch application 
leads to a space between the two pistons in the accumulator. 
When the oil pressure is applied to the line, the clutch piston 
starts to move against its spring and, as the resistance 
increases, the oil pressure in the accumulator causes the 
pistons to separate; the flow to the clutch piston is con- 
sequently slowed. As the resistance of the accumulator 
springs builds up, increasing pressure is applied to the clutch 
piston until, when the accumulator pistons reach the limit 
of their stroke, the full hydraulic line pressure is applied to 
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the clutch, thereby ensuring that its engagement is complete. 

This basic behaviour of the accumulator is modified by 
the compensator, the function of which is to make the 
accumulator sensitive to variations in engine load. In the 
compensator there are two spool type, spring-loaded valves 
in tandem, known respectively as the primary and secondary 
compensators. Oil pressure is transmitted to the compen- 
sator by the throttle valve, which will be described in Part 2 
of this article, and so is proportional to the engine load. 
This pressure is applied to one end of the primary compen- 
sator valve and lifts it off its seat, thereby permitting oil 
from the drive line to be admitted to the underside of the 
lower piston of the accumulator. The pressure of this oil 
is clearly proportional to the movement of the primary valve, 
and so to the engine load. 

Until the pressure of the delivery from the throttle valve 
rises above a certain value, the secondary compensator valve 
—which is subjected to this pressure—does not move against 
its spring. Once the pressure is sufficient to overcome the 
resistance of the spring, the secondary valve moves with the 
primary component. As a result, the compensation is regu- 
lated to suit the requirements of the system. Further modu- 
lation of the compensator output pressure is effected by the 
compensator limit valve in the same housing. It will be 
evident from the foregoing that the downward movement of 
the accumulator piston is opposed by the oil pressure from 
the compensator. Consequently, the greater the compensator 
pressure the greater is the pressure on the clutch piston 
during engagement. 

The hydraulic servo that applies the band brake of the 
rear epicyclic train comprises a cylinder containing a piston, 
which is free to slide on a rod and is spring loaded down- 
ward. This rod, in turn, is free to slide axially in a hole 
through the upper end of the servo housing; on its lower 
end are a washer and circlip forming a limit stop for the 
piston, the upper stop being a shoulder on the rod. Its top 
end projects through the servo housing, to bear on the 
actuating abutment of the band, as already mentioned. The 
spring’s upper abutment, which is an inverted cup-shape 
pressing, is surrounded by a second and lighter spring, called 
the release spring, one end of which seats on a flange around 
the lower edge of the cup and the other end bears against 
the top of the servo cylinder. 

As will be apparent from the power flow diagrams, the 
band is applied to engage first gear from neutral, or second 
gear from third. For smooth engagement, the servo is 
designed to function in three stages. Oil is fed to the under- 
side of the piston, and in the first stage there are two leakage 
paths for it to the upper side : one of these is in the piston 
guide rod, and consists of an axial and a diametral drilling, 
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while the other is a vertical, drilled hole in the boss of the 


piston 


pressure builds up relatively slowly under the piston which, 


with its spring, cup and rod, moves upward against the 
thereby 


the drum of the 


release 
band and 


resistance of the 
between the 


spring, 


clearance innulus 


When the band begins to tighten on the drum, and the 


upward travel of the rod ts resisted, the piston continues its 


In the first operating stage, because of the leakage, 


taking up the 


movement on the rod itself, against the thrust of the main 
spring. The boss of 
drilling of the first leakage path, so the pressure build-up 
in the cylinder is On further upward travel of 
the piston, its butts spring retaining cup, 
ind thus second leakage path. The full hydraulx 
pressure is then transmitted directly through the rod to the 
brake, firmly held 


the piston then covers the transverse 


accelerated 
boss against the 
seals the 


thus ensuring that the annulus is 





Alean Industries Expansion 


A FOUR-YEAR expansion programme, which is expected 
to cost about £8,000,000, is being carried out by Alcan 
Industries Ltd, formerly Northern Aluminium Co. Ltd, at 
their Rogerstone factory, near Monmouth. The purpose of 
the scheme is to raise the output of the continuous strip mill 
from 50,000 to 75,000 tons a year, to cope with the increasing 
demand for plate, sheet and foil made from aluminium and 
its alloys. In the planning of this expansion, provision has 
been made for the likelihood of subsequent further expansion 
to an ultimate capacity of 175,000 tons a year 

Recently the programme reached its half-way stage, when 
some of the new equipment, including a 1441n wide hot 
mill, was put into operation. This mill has been installed 
at the head of the line—which is { mile in length—and can be 
used either On its own or as part of the line. The largest mill 
previously employed had a width of 96 in, and the maximum 
width of plate that it could produce was 6ft. Now that the 
larger mill is in service, plates of well over 10 ft wide can 
be produced. These can be as long as 50 ft and of a thickness 
down to /in, and will be of considerable value in many 
industries. 

Other changes made at the plant include enlargement of the 
remelting furnace plant for the addition of alloying elements 
to the imported pig aluminium that forms a part of the mill’s 
raw material. More pre-heating furnaces have been installed 
in the hot line, which has also been improved by the incor- 
poration of new equipment for shearing, edge trimming and 
coiling. The cold rolling facilities too, have been augmented, 


notably in respect of the annealing capacity available 


Photogrammetry 
photogrammetry has 


geographical, military and other survey work. It can be 
defined as the science and art of making precise measure- 


FOR many years been used for 


ments from photographs. Recently, and particularly within 
the last decade, the potential of this method of scientific 
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measurement has become apparent in other fields, including 
various branches of engineering 

Briefly, the value of photogrammetry, in its most general 
concept, is that it means of making extremely 


a phenomena in three dimensions 


provides a 
precise measurements of 
Moreover, moving as Static 
O.M.I. Instruments (Great Britain) Ltd, of 
Maxwell House, Arundel Street, London, W.C.2, are 
marketing in Great Britain the Nistri Photostereograph 
model BETA/2 equipment; this company claims that with 
this equipment, taken from 
scopic photographs of, for example, the stylist’s prototype 
model of a vehicle body and transferred to layout drawings 
It is that 


be obtained by the use of 


well as phenomena can be 


measured 


measurements can be sterco- 


said considerable savings in respect of time can 


this method at the design stage 
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P.S.V. Heating and Ventilation 


(CONTINUED FROM PAGE 419) 


Part I1: Sources of Heat, Bus Heating Systems, and Overnight Parking Requirements 


HUGO 


Te: most economical method of heating buses is 
undoubtedly to use the otherwise wasted heat from the 
engine. For reasons that need not be elaborated upon here, 
the only reasonably suitable source is the heat lost to the 
cooling systems of water-cooled engines. As for air-cooled 
engines, at present there is no such simple method of 
utilizing the waste heat, and this is a disadvantage. 
Thermal efficiency varies with the type of engine, and 
therefore so also do the heat losses for any given amount of 
useful work. In the following discussion, comparisons will 
be made, from the point of view of heat lost to the cooling 
water, between petrol engines and two different types of 
diesel engine, that is, with a precombustion chamber and 


with direct injection. All the engines are assumed to be 


Fig. 4. These curves are an approximate indication of the heat loss 
to the cooling water in different types of petrol and diesel engine 
O diese 


A petro! B diese/, with pre-combustion chamber, C diesel, direct injectior 
direct injection, net at O deg C 
4c 
45.44 





Table 3—tTyPIcal 
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of comparable size, 125 to 150 b.h.p, and installed in an 
11-metre long bus, as in Part I of this article. 

The heating requirements have been calculated per hour, 
so, if possible, the heat available should also be estimated in 
terms of units per hour. In a bus, the full power output 
of the engine is used for only very short periods. It is 
estimated that the mean load on the engine during actual 
Criving in suburban traffic is about 40 per cent of the 
maximum, and the average speed approximately 1,400 r.p.m. 
However, stationary periods at stops and termini tend 
further to reduce the supply of heat availabie, so these 
figures cannot be used for calculating the overall heat losses. 
The author has, therefore, arrived at the conclusion that it 
is best to estimate the amount of heat lost per hour on the 
basis of the fuel consumed per hour. Transport company 
statistics generally give fuel consumption in 1I/km, or 
mile/gal. So, if the average speed is known, the consump- 
tion per hour is easily arrived at. The hourly consumption 
for a diesel bus, with a direct injection engine, in city and 
suburban traffic in Sweden is in the region of 6 to 7 1/hr 
(1-3 to 1-5 gal/hr). In long-distance traffic the fuel con- 
sumption per km is lower, but the speed is so much higher 
that the fuel consumption per hour becomes much greater, 
that is, approximately 10 to 11 1/hr (2-2 to 2-4 gal/hr). 

Calculations of the approximate amount of heat available 
for the interior can then be made by assuming : 

(a) heat lost per hour to the engine’s cooling water is pro- 
portional to the fuel consumption per hour 

(b) the efficiency and losses, expressed as a percentage, for 
each type of engine are always the same, regardless of 
the traffic conditions. 

Experience shows that for estimations based on con- 
sumptions of the order of 6 1/hr for a diesel engine with 
direct injection, the equivalent engine with precombustion 
chambers yields a consumption of about 7 |/hr, and a petrol 
engine about 10-3 1/hr. The heat loss varies greatly, as 
between the three types, and is approximately as in Table 3. 
Losses to the engine coolant are shown in Fig. 4. 

It must be remembered that the figures given in Table 3 
are gross values, and certain unavoidable losses in the 
engine and components, such as the radiator and pipes, must 
be subtracted from them. For the purpose of estimating 
the actual heat quantities available for the interior in each 
case, it can be assumed that these losses are practically the 
same for all types of engine. This makes the diesel engine 
with direct injection even more unfavourable as a source 
of heat for the interior of the vehicle than is indicated in 


VALUES OF THE HEAT LOSSES FOR PETROL ENGINES AND TWO TYPES OF DIESEL ENGINE 














Diesel engine, , ? 
Petrol engine precombustion F-sevory he xe wd 
chamber } 
per cent kcal hr per cent kcal hr per cent kcal hr 
Useful work 24 17,800 30 17,800 35 17,800 
Loss to cooling water 33 24,400 34 20,300 28 14,300 
Loss to exhaust gases 36 26,600 29 17,200 30 15,300 
Loss by radiation 7 5,200 7 4,200 7 3,600 
Heat supplied — 74,000 — 59,500 — 51,000 
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Table 4—HEAT AVAILABLE ON LOCAL AND LONG-DISTANCE OPERATION 





Local 
traffic 
kcal hr 


Long-distance 
traffic 
kcal hr 


Engine type 


Petrol 
Diesel, precombustion chamber l 
Diesel, direct injection 11,500 





21.500 37 OO 
7.500 290 000 


19.800 











Table 3. 
available for local and long-distance traffic 
the unavoidable losses already mentioned are deducted, 
for long-distance traffic the fuel consumption is assumed 
to be 10 1/hr 

The values given in Table 4 apply when the radiator and 
engine are conventionally placed, at the front of the vehicle, 
and at an outdoor temperature of 0 deg C (32 deg I rhe 
unavoidable losses previously mentioned will be greater at 
for example, at 20 deg ¢ 


For comparison, Table 4 contains values of heat 
In both 


and 


lower outdoor temperatures 
there will probably be a further reduction of approximately 
2,000 keal/hr for this type of installation 

From this survey, it can be seen that the heat 
ivailable from the cooling water of diesel engines with direc 


1S 


injection are small, especially under local traffic condition 


quantities 


Fig. 5. A water cooled exhaust manifold, of marine type, connecte 


in parallel with the cylinder block cooling nishes 
additional heat quantity of about 3,000 kcalfhr (12,000 B.Th.U/ 


system, fur 


Engines with precombustion chambers deliver 50 per cent 
more heat to the cooling water, and this explains why, in 
countries with cold climates, changing from this type of 
engine to the direct injection type has created difficulty in 
respect of heating buses. 

However, the conditions are in any case mitigated by the 
fact that each passenger helps to heat the bus by contributing 
approximately 100 kcal/hr (400 B.Th.U/hr). A bus con- 
taining 25 passengers will thus receive an additional heat 
quantity of 2,500 kcal/hr (10,000 B.Th.U /hr). 

A simple way of obtaining additional heat is to instal] a 
water-cooled exhaust manifold of marine type, Fig. 5, and 
(o connect it with the cooling system, in parallel with the 
cylinder block. In this way, under local traffic conditions of 
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This nomograph has been prepared on the assumption that the 
heat available for the interior of the vehicle is 12,000 kcalfhr 
(48,000 B.Th.U/hr) at 0 deg C. and 10,000 kcalfhr (40,000 B.Th.Ufhr) 
at — 20 deg C, and therefore the lines for the attainable temperature 
rise Jt are sloping; the figures on these lines are those indicating 
the numbers of complete changes of air that are effected per hour 
Interior temperatures at different ambient temperatures can be found 
most easily by means of the isotherms for the interior temperature 


Fig. 6 


operation, additional heat of the order of 3,000 kcal/hr will 
be supplied to the cooling water of diesel engines with direct 
injection 

The best way of observing how the temperature conditions 
vary in buses with and without insulated bodies, and with 
different degrees of ventilation, is by means of a nomo- 
graphic chart containing isotherms for interior temperatures 
A chart of this kind is shown in Fig. 6. In this illustration, it 
can be seen that, with 20 changes of air per hour, the line 
body cuts the isotherm +15 deg C at 
t 6-5 deg C. This means that at lower ambient tem- 
peratures the ventilation must be decreased in order to 
maintain an interior temperature of +15 deg C. Similarly, 
it can be seen that the line representing conditions with 
10 changes of air per hour cuts the isotherm +15 deg C at 

12 deg C. If this air change frequency is retained at lower 
ambient temperatures, the interior temperatures will drop 
and will be +6 deg C at —20 deg C. However, if the 
ventilating air is limited to that supplied by the defroster fan, 
an interior temperature of +15 deg C can be maintained 
down to an ambient temperature of — 19 deg C. 

In buses with uninsulated bodies, the temperatures will 
be unsatisfactorily low: with a supply of air corresponding 
to that provided by the defroster unit, the interior tempera- 
ture will be only +2 deg C at — 20 deg C, or approximately 
12 deg C lower than in insulated buses. 

These facts make it clear that the best possible insulation 
is required for buses operated in cold climates. Good 
ventilation, however, must not be bought at a price of lower 
interior temperatures, and even when the insulation is satis- 
factory, the desirable standard of 20 changes of air must be 
reconsidered. At low outdoor temperatures, this high 
frequency of air change is not possible without installing 


for an insulated 
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Fig. 7, left: Effect of thermostat by-pass hole on the quantity of heat passed to the ergine radiator, on the basis of a water temperature of 70 deg C. 
Fig. 8, centre: Heat to the interior of the vehicle and to the engine radiator 


Despite the fact that the radiator was well shielded, the loss through it was high. During the test, the 


Most of this heat can be lost if the radiator is not carefully shielded 
during a test run under controlled conditions 








fuel consumption was 8-4 I/hr (1-8 galfhr) and the total heat loss to the cooling water is estimated to have been 20,000 kcalfhr (80,000 B.Th.Ufhr) at 


an ambient temperature of 


3 deg C. Fig. 9, right: Quantity of water passing through a thermostat with a 2:7 mm diameter by-pass hole. In 


an engine operating at 1,400 r.p.m. the thermostat may begin to open at about 70 deg C although its opening temperature is quoted as 85 deg C 


a heater unit operating independently of the engine. Such 
a unit, however, will be expensive not only in respect of first 
cost, but also in operating costs. 

To obtain sufficient heat from the cooling water of a diesel 
engine with direct injection, the losses from the radiator and 
other parts must be kept to a minimum. The following 
example will show how critical are these losses. 

A bus radiator is designed to dispose of approximately 
60,000 kcal/hr (240,000 B.Th.U/hr) at an ambient tempera- 
ture of +30 deg C (86 deg F). The cooling effect at 

20 deg C is nearly doubled relative to that at 30 deg C, 
and even a negligible quantity of air passing through the 
radiator causes the loss of considerable quantities of heat. 
Unless anti-freeze—which can be costly and troublesome 
for companies with a great many vehicles—is used, a 
definite degree of circulation must be constantly maintained 
in the radiator to prevent its freezing. The most dangerous 
period is after starting when the engine is cold, and since 
the circulation must be adequate for this condition, it will 
be unnecessarily high when the engine has reached its 
normal running temperature. 

Probably all bus engines are today equipped with a 
thermostat to stop completely, or to limit, the flow of cooling 
water to the radiator when the temperature of the water is 
below a certain value; a thermostat is an absolutely essential 


Details of the fan installation in the bus illustrated opposite 


Fig. 11 








requirement if a heater operated by the coolant is to be 
used. To guarantee the necessary minimum circulation in 
the radiator, for cold starting, the thermostat must have a 
small by-pass or leakage hole which, experience has shown, 
must be 2-5 to 3-Omm diameter for conditions in Sweden, 
Fig. 7. This hole ensures a water circulation of approxi- 
mately 3 1/min (0-65 gal/min), and at a cooling water 
temperature of 70 deg C, a heat quantity of 12,600 kcal/hr 
50,000 B.Th.U/hr) is passed to the radiator. All this heat 
can easily be lost in a badly shielded radiator. Even a 
radiator that, in the usual sense, is well shielded can lose half 
this heat quantity, Fig. 8, and even that is too much for a 
good standard of interior heating to be obtained. 

In this connection, it should also be mentioned that a 
thermostat with a rated temperature of 85 deg C (185 deg F) 
begins to open at a temperature of as low as 70 deg C 
(158 deg F), Fig. 9. The amount of water passing through 
the radiator—and with it the heat losses—then increases to 
such a degree that when the ambient temperature is low 
the engine temperature does not rise above 70 deg C. Thus, 
with thermostats arranged as at present, the radiating 
surfaces of a heating system should be dimensioned to suit 
an incoming water temperature of 70 deg C, Fig. 10. If 
the heating system is designed for a water iemperature of 
85 deg C, as is often done, the heat-radiating surfaces are 
too small, since this higher temperature may not be attained 
in practice. 

A good way to reduce losses in the radiator in winter is to 
disconnect the fan, and this rarely presents any problems 
with regard to cooling when the engine and radiator is at 
the front of the vehicle. Some form of thermostatically 
governed fan operation, mechanical, hydraulic or electric, is 
the best solution, as it leads to gains in respect of engine 
power available and economy of fuel consumption at all 
times of the year. It is difficult to understand why this 
matter has not been given more attention than hitherto, 
since there is so much to be gained relatively simply. 

The problem of obtaining from the cooling water 
sufficient heat for the interior of the vehicle appears to be 
more difficult with underfloor engines. This is, no doubt, 
due to the fact that the engine is freely surrounded by cold 
air, and therefore certain losses occur which have no 
equivalent in the case of an engine at the front. Usually, 
the radiator also is under the floor, and this seems to create 
even greater difficulty, for this type of radiator, with its very 
powerful fan, cannot easily be shielded adequately. It is, 
therefore, the opinion of the author that, even in the case 
of an underfloor engine, the placing of the radiator at the 
conventional height at the front of the vehicle is definitely to 
be preferred in cold climates, Figs. 11 and 12; an additional 
advantage of this layout is that the driver, and components 
such as brake valve and steering-gear, at the front, will auto- 
matically receive some benefit from the warmth of the 
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radiator. Yet another advantage is that a conventionally 
placed radiator can serve as an expansion vessel for the 
heating system, and this layout also appears to constitute a 
remedy for other troubles that have arisen in connection 
with cooling an underfloor engine, and experience 
shown that for most traffic conditions a fan 

If the temperature of the engine cooling water does not 
rise above 50 to 60 deg C, and it is therefore difficult to 
obtain sufficient heat for the interior of the vehicle, a very 
simple experiment will show whether the trouble is due to 
losses in the radiator. First, disconnect the radiator entirely 
and, preferably, the fan, since this considerably 
increases the heat losses from the engine Next, 
connect the engine cooling system directly to the heating 
circuit. A test run is then made with the average load, speed 
and waiting time at stops the same as under normal traffic 
conditions. If the temperature of the engine then 
above normal, this proves that there is more heat coming 
from the cooling water of the engine than that which 


has 


Is not necessary 


also 
itself 


rises 


Fig. 12. Swedish city-bus with an underfloor engine and a cooling systen 


ydes a 


conventional, high position at the front, and the installation ir 





corresponds to the output of the heating system. The only 
problem will then be to reduce the losses sufficiently to make 
the necessary heat available tor the interior of the vehicle 


Arrangement of 2 bus heating system 
The heat from the cooling water can be conveyed to the 
interior of the bus by two systems differing in principle: 
(1) Direct heating, whereby the cooling water is led through 
metal radiators or through finned pipes 

2) Indirect heating, whereby air, either fresh or recirculated, 
is blown, by means of a fan, through a heater unit to 
the interior of the bus. 

A heater unit operating on the second of these two prin- 
ciples is required for ventilation purposes and also for use 
as a defroster. In the latter case, however, the fan must be 
adequate to impart to the air the required velocity. 

Some buses are heated by indirect means only, but this 
necessitates some form of automatic regulation to prevent 
cold air from being blown in during the engine warm-up 
period or while waiting at a terminus. This is why buses in 
Sweden often employ a mixed system which, from the point 
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thermostatically 





of view of regulation, is more foolproof in normal operation. 

In the case of the 1]1-metre long bus used as an example 
for earlier calculations, a suitable balance between direct 
and indirect heating can be obtained as follows. The heat 


emission has been calculated for an incoming water tem- 
perature of 70 deg C and on the assumption that 
t +15 deg C and 1 20 deg C. 
Heat emission 

keal/hr 
Hot-water radiators, approximately 10 m 4,500 
Defroster, average fresh air 150 m*/hr 3,000 
Ventilator for fresh air, only, 300 m*/hr 5,000 


[he defroster is usually designed with three set positions, 
and the ventilator for two 

From these figures, it can be seen that the total heat 
consumption will be 12,500 kcal/hr (50,000 B.Th.U/hr), and 
quantity is almost always available. The hot-water 
a great advantage in that they serve as heat 


When 


this 
radiators have 
accumulators during the long waits at the terminus. 


Stads Sparvagar. The radiator is in the 


specially arranged by Malm 
controlled electric fan driven by a motor rated at 200 W 


ticall 





the engine is stopped, the temperature inside the bus drops 
slowly, and after 15 minutes, the heat given off by the 
radiators is still about half of that normally emitted. 

Only 10 changes of air are possible with the heating system 
described above. If 20 changes are wanted, one more heater 
unit must be installed, and it must be arranged to change 
from fresh air to recirculated air when necessary. With an 
all fresh air system, the total heat consumption will be 
17,500 keal/hr (70,000 B.Th.U/hr), and with partly recircu- 
lated air, 15,500 kcal/hr (62,000 B.Th.U/hr). Since these 
quantities are not always available, regulating problems 
arise, and for this reason, the author prefers the simpler 
system, with 10 changes of air. Most passengers prefer 
warmth to ventilation and the lower air change frequency 
therefore presents no major problem. 


Outside garaging 

For 10 years, it has been a practice in Sweden to keep 
buses out of doors during the night, with devices for heating 
the engine and the interior of the bus during cold weather. 
This entails the supply of heat to the engine cooling system, 
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and the circulation of the water in the engine and through 
the heating conduits. It is easiest, when buses are kept out 
at night, to warm their interiors with hot water radiators; 
this is an important reason why radiators are used by several 
Swedish transport companies to supply heat to meet the 
requirements corresponding approximately to the trans- 
mission loss incurred by a stationary vehicle under normal 
conditions during the winter months 

The heat needed per bus is over, rather than under, 
5,000 kcal/hr (20,000 B.Th.U/hr) at minimum outdoor 
temperatures, and it can be supplied by any of the following 
systems during outdoor parking. 

(1) Blowing low-pressure steam through an injector into the 
heating system, to provide both heat and circulation 

(2) Connecting the engine and heating system to a circu- 
lating supply of hot water, the temperature of which is 
regulated in accordance with the prevailing outdoor 
temperature 

3) By means of a mains-connected electric heater unit, 
comprising both a heater cartridge of 4 to 6 kW and a 
circulation pump. A built-in thermostat regulates the 
temperature of the water in the system 

(4) By hot air from, for example, an oil-heated thermobloc. 
The air is supplied partly to the inside of the bus and 
partly under the engine. 

All these heating systems are in use in Sweden 
heating is, perhaps, most suitable for a small number of 
vehicles. However, the power requirement is very high if 
there are a large number of vehicles. Several new installa- 
tions of the second of the four types listed have been made, 
and there is no doubt that this system is the best in respect 
of facility of regulation in accordance with the outdoor 
temperature and thus obtaining most economically the 
required results. 

The installations in Sweden have given good results, and 


Electrical 





they have been the object of much study by groups from 
many countries including Germany, Holland, Denmark and 


Finland. Despite outdoor temperatures of as low as 

25 deg C, the bus engines are easier to start than if the 
vehicles had been kept indoors, and the interiors of the 
buses can be kept at an acceptable temperature. 

It is not possible here to deal in more detail with these 
installations. However, it should perhaps be mentioned that 
even buses that obtain their heating from fan type units can 
be kept out of doors with their engines and heating systems 
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connected to circulating hot water. Heating the inside can 
in this case be arranged by having the heater unit fans, which 
are connected to an external source of current, started about 
1 to 1} hours before the bus goes into operation in the 
morning. A central time relay switch is generally used for 
this purpose. 

Opinions in Sweden are divided with regard to the 
economical advantages of outdoor garaging. However, the 
number of installations has steadily increased, and there do 


Fig. 10. Variation of 
output with water tem- 


perature of a heating Ov = i 
system designed to give : . = ata he 
15,000 kcalfhr at 70 : we 

deg C. At 60 deg C the “Tw 


output is about 2,000 ane 
kcalfhr lower than this 


3 wat 


not appear to be any technical drawbacks in the operation 
of these systems, even during the coldest of winter weather. 


Summary 

With reservations concerning the approximations 
simplifications that have been necessary, the author has 
endeavoured to analyse, by calculation, .he requirements 
and possibilities of heating and ventilating diesel buses with 
direct injection engines. The analysis shows that although 
the quantity of heat lost to the cooling water for such engines 
is relatively small, with due care to details in respect of 
avoidance of loss of efficiency, it should be sufficient to 


and 


Fig. 13. This illustration shows the open- 
air parking arrangements of the Transport 
Department of the city of Boras, Sweden 
The buses are heated by hot water mains 


provide an acceptable standard of heating and ventilation. 
To achieve this standard, however, it is necessary not only 
to have very good body insulation, but also to obviate heat 
losses wherever they occur. Thermostatically controlled fan 
operation also seems desirable if not, in certain cases, 
essential. With underfloor engines, the radiator should be 
conventionally placed at the front of the vehicle. A water- 
cooled exhaust manifold can also be a good source of heat. 

The ability to offer passengers satisfactory heating and 
ventilation in cold weather plays a fairly important role in 
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competition with private cars. Work put into improve- 
ments in these respects can pay good dividends in the form 
of increased goodwill and revenue. However, many complex 
problems have to be overcome. Trial and error and guess- 
work methods can, and must, be replaced by designs based 
on facts and calculation. This practice must be adopted on 
a scale larger than hitherto, for dealing with the equipment 
of buses with heating and ventilating systems suitable for 


different climates, including tropical as well as cold ones 
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A 3,000 TON TRANSFER 


Press for the Production of Relatively Large and 


Schuler 340 h.p, Kight-station, Fully Automatic 


PRESS 


Heavy Components at Rates l p to 1.000 per Hour 


ryy 

| RANSFER presses are usually employed for the 
production, at high output rates, of precision components 
requiring a series of blanking, piercing, forming, and 
drawing operations. Their application had, until recently, 
been confined to small- and medium-size work in material 
of relatively light gauge. By the introduction of the huge 
press shown on this page, the German firm, L. Schuler AG, 
of Goeppingen, has advanced the technique of transfer 
pressing to the production of large, heavy-gauge workpieces 
Using the well-proved Schuler basic design, it has eight 
stations and is capable of operating on workpieces up to 
500 mm diameter and up to about 15} Ib in weight, such as 
hitherto were produced on a line of individual presses. The 
ram stroke is 350 mm and the pitch of the tool stations is 
750 mm. Maximum pressure exerted is 3,000 tons and the 
total weight of the machine and its auxiliary equipment is 
400 tons. 

Specificially, it was designed for the automobile industry 
and its first duty will be to produce car wheel bodies, as 
illustrated on the following page and detailed on the sectional 
drawing. It will be noted that the thickness of the sheet 
material is 3-6 mm (0-1417 in) equivalent to 9 S.W.G._ In 
this instance the press will stroke at the rate of 15/min, 
giving a throughput of 900 bodies/hr. Tooling for this 
component has been supplied with the press. Although the 
weight of the tool set is approximately five tons, special 
handling equipment is incorporated in order that one set 
can be taken out with ease and rapidly replaced with another 
set for a different component. 

The practicability of building a transfer press of this size 
was possible due to the advantageous load characteristics of 
the established Schuler design This patented design 
eliminates bending stresses in the headpiece or crown as 
there is virtually no structural load on this part. The press 
frame is built up of a number of parts of welded construc- 
tion and the table, ram columns, and anchor columns are all 
of generous proportions offering a high moment of resistance 
Unconventionally, the ram is driven by three pitmans from 
eccentrics taking their bearings within the uprights and 
between the anchor columns. Consequently, the entire 
working pressure is taken up by the anchor columns as a 
tensile load. 

This feature, in conjunction with the robust construction 
of the table and the ram, gives the machine the great rigidity 
which is essential for the manufacture of components of 
large area and in relatively thick material. A_ further 
advantage of the design is_ that sizing and 
embossing operations can be performed within the uprights, 


precision 
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such operations vary according to 
tolerance in the thickness, without ill effect on the 
other tool stations. Since there ts no bending 
follows there will be no bending strain at this stage 
Not machine frame but the entire 
designed so that, even at maximum loading, deflection will 
be held to a minimum. The press is driven from the motor 
by way of the flywheel through a massive single-plate clutch, 
furnished with an instant stop action during the stroke, So 
generously proportioned is the clutch that it is claimed that 
even when operated at maximum frequency there is virtually 
In order to provide good control of the press the 
For 


although the loads for 
sheet 
Stress it 


only the drive 1s 


no wear 
response time of the clutch has been kept very low 
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Section of the component being produced. The bolt holes are chamfer- 
embossed on the transfer press 


greater sensitivity, when tool setting, for example, an extra 
low speed is provided. 

A total of twelve guides—four in each upright—provided 
for the ram are each adjustable for setting by long wedges 
in order to give rigid support against transverse loading. 
Six pneumatic ejectors are built into the ram. Setting of 
the carriers for the upper tools is facilitated by clock 
adjusters and indicating scales. In the press table, pneu- 
matic drawing cushions are fitted at six of the tool stations. 
The pressure on the blank holder for each cushion can be 
individually adjusted by means of hand wheels on the table 
and is indicated on attached pressure gauges. 

The machine is equipped with a fully automatic, multiple- 
magazine, blank-feeding system. Blanks are taken one at 
a time from the stack in a magazine and placed in the 
gripper feed of the press. A safety device prevents more 
than one blank, or a blank of incorrect thickness, from being 


fed forward. When a magazine has been emptied it is 


Car wheel body as it leaves the press. Overall diameter is 324-3 mm 


and the weight 7-48 Ib 
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automatically exchanged for a full one without stopping the 
press or even incurring a single idle stroke. Thus, so long 
as the magazines—there are three in all—are loaded with 
blanks, operation can be continued without interruption 
and there is no loss of production. 

Transfer of the workpiece within the press is arranged on 
the familier Schuler system. The mechanism for the gripper 
movement ensures that the workpiece is picked up and 
released, after transfer to the next station, smoothly and 
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precisely. At the end of a transfer movement the work- 
piece, therefore, has experienced no adventitious movement 
and is orientated precisely as before. Accordingly, a work- 
piece that, by reason of its shape, does not seat steadily, can 
be fed smoothly even at high speeds. A feed check and 
overload safety system ensures that a stoppage in the feed 
movement caused, for example, by the work sticking in a 
tool, will not result in damage either to the feed mechanism 
or to the tool. Similar safeguards apply if a workpiece is 
not ejected from a tool. 

Protection against overload of the press is by means of a 
pressure control device. Pressure in the lubricating oil 
circulation system and the operating air pressure are also 
strictly controlled. Should the pressures fall below pre-set 
minimum values the press is automatically stopped. All the 
requirements for a fully automatic, continuously operated 
machine, it is claimed, have been met. When running, it 
does not require continuous attention and thus the operator 
can tend other machines. 

Transfer presses of this size and having high pressure 
capacities represent a new development that may well 
exercise an influence in future production planning. The 
advantages claimed for such presses over conventional press 
lines are substantial : 

1. Production rates are high, and to attain the same output 
by the use of individual presses would require two or three 
lines. 

2. Floor space occupied by a transfer press could be approxi- 
mately only one-fifth the area required for the press lines. 
3. A transfer press requires only the part-time attention of 
a single operator. Press lines could need from ten to twenty 
operators. 

4. Power consumption of the transfer press is only about 
one-third of that needed for press lines of equal output. 
5. In consumption of compressed air—a not inconsiderable 
part of production costs—the difference is even greater than 
for electric power. 

6. A transfer press, due to the type 
employed and the relatively close pitching of the tools, 
requires only a minimum of switchgear units, and controlling 
For press lines, a considerable multi- 
Consequently, 


of feed mechanism 


and safety devices. 
plication of such items becomes necessary. 
they are rendered more susceptible to breakdown and will 
demand more maintenance. Down time and loss of 
production will be greater. 
7. A transfer machine creates but little noise; far less than 
emanates from a number of individual presses and the neces- 
sary handling equipment between the presses. It is thus 
conducive to improved working conditions in the shop. 
8. The operating cycle of the transfer press is fully auto- 
matic and all movements are under electrical control. Should 
a fault in operation develop, it is indicated automatically, 
and simultaneously the machine is stopped. Only when the 
machine is at rest are safety devices out of circuit and 
inoperative. The risk of accident is virtually eliminated. 
Pearson Panke Ltd, 1-3 Hale Grove Gardens, London, 
N.W.7, are sole agents for the L. Schuler AG in Britain. 


Sealing Pipe Threads 


THREADED connections in pipework systems can be 
sealed by PTFE tape wrapped around the male element of 
the joint. HILFLON tape, }in wide x 0-003 in thick, is 
manufactured for the purpose by William Rose Ltd, of 
Lockfield Avenue, Brimsdown, Enfield. It is produced, as 
standard, in a roll 520in long, but variations in width and 
thickness are available to meet specific demands. The tape 
has exceptional resistance to corrosion, never hardens, and is 
self-lubricating, so that joints can be easily broken. A par- 
ticularly useful application is where imperfect threads occur. 
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COLD FORGING 





OF STEEL 


Advanced Techniques Offer Substantial Economies in Mass Production. Complete Lines of 


Specialized Production Equipment Now Available 


\) 

k OR many years the shaping of metals in the cold by a 
forging technique has been a perplexing problem facing 
industry. As compared with conventional manufacturing 
methods, it presented the possibility of substantial reduc- 
tions in the specific cost of metal, consumption of metal, 
heating, machining, labour, and production time. The post- 
war need for mass outputs and increased rates of production, 
coupled with the mechanization and automation of manufac- 
turing processes, opened up more and wider potentialities 
in the application of the cold-forging technique to steel 
Until relatively recent times, the advances that were made 
were due primarily to the intuition, skill, and experience of 
engineers in industry rather than to the theoretical con- 
sideration of the mechanics of the cold-forging process 
During the last few years, however, an increasing amount 
of theoretical work and research has been done in Britain 
and overseas, notably in Germany and the U.S.A. 

The author of the first text book on the subject,* Dr. H. D 
Feldmann, is the Technical Director of Cold Forging Ltd, 
Sunbury-on-Thames, one of the Camp Bird Group com- 
panies. He has published many papers of theoretical and 
practical value and instigated much practical development 
in his private company and its associate companies in West 
Germany. These companies are now commercially pro- 
ducing cold forgings in the new field of small components. 
Early cold forging developments were confined to large 
components formed on heavy, slow-moving presses. It was 
at the works of Kabel und Metallwerke Neumeyer A.G. in 


Nuremberg, where Dr. Feldmann previously was Chief 
Typical components for the 
motor industry produced by 


Cold Forging Ltd. Left to right 

ball stud, generator pole piece, 

brake switch housing, and 
door rotary lock port 
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Development Engineer, that the cold forging of steel was 
first developed in the mid-1930 years. Exploitation of the 
process began with the manufacture of shell and fuse cases 
during World War II. They have since continued the 
manufacture of heavy cold forgings in peacetime. 


Research and development 

Much theoretical work on plastics shaping has been done, 
and reports on some aspects have been published, since the 
end of World War II, and the required faces and pressures 
as well as stresses and velocity distribution can be calculated 
from these sources. Some of the problems of cold forging 
of steel may be resolved by the laws derived by Hencky', 
for shear slip in plastics bodies. Work by Hill*, Ford, Green, 
and co-workers in England; by Prager*, Hodge, and 
Thompsen* in the United States; and by Jordan® and 
Kochendorfer, among others, in Germany; has also helped 
theory with practice. Studies in the basic 
mechanics of the deformation of steel at the National 
Engineering Laboratory, East Kilbride, have been described 
by H. LI. D. Pught, and much work is in progress there on 
the influence of the design of cold forming dies. 

It is apparent that development and experimental work is 
under way all over the country. The British Motor Cor- 
poration Ltd, Cold Forging Ltd, Forgings and Presswork 
Ltd, Guest Keen and Nettlefolds (Midlands) Ltd, Production 


to co-ordinate 


* “Fhesspressen von Stahl’’ Springer Verlag, 1959, Germany This book 


has been translated into English and will be published in the Spring of 1961 
+ Head 


of Plasnaty Dimision, National Engineering Laboratory 




















Engineering Research Association, Raleigh Industries Ltd, 
and the Royal Ordnance Factory, are all known to be actively 
contributing to this. However, very little detail of any 
progress is being published owing to the highly competitive 
potential the technique shows for replacing existing and 
established methods of production. In Britain there are a 
few factories only where the cold forging technique is being 
used internally as part of the production set-up. Even in 
these, the application seems very limited, and often it does 
not realize to the full the economic advantages that could be 
obtained. 

In the post-war years German industry, in particular, has 
been studying how to devise applications of the technique 
for the manufacture of an ever-increasing variety of articles. 
As an indication of the prominence that cold forging tech- 
niques have in manufacturing processes in Germany, the 
German Association of Production Engineers has a com- 
mittee for Production Methods in Cold-forming, and a 
special Group for Cold Forging under the chairmanship of 
Dr. H. D. Feldmann. The close collaboration of the fore- 
most production specialists in this field, and of leading 
universities, has earned this committee much praise for the 
work it has done on the specific investigation of this tech- 
nique and in the training of young engineers. Numerous 
VDI specifications, or “work-sheets”, covering the most 
important branches of cold-forming techniques have been 
published. 

Commercial recognition of cold forging has markedly 
advanced in Germany. In contrast, industry in Britain has 
been slow to accept and utilize the technique. This state 
of affairs has probably arisen from an initial failure to 
appreciate the wide economic potentialities of the process 
immediately after World War II and later to the lack of 
published information on the subject. That the situation is 
now rapidly being remedied is evidenced by the Institution 
of Production Engineers National Conference on “Modern 


Coiforg cropping machine with automatic bar feed. Bar straightening 
and slug flattening equipment is incorporated 
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Trends in the Manipulation of Metals” in October of this 
year, and the Institute of Sheet Metal Engineering Special 
Conference on “Cold Extrusion of Steel” in November. 


Complete production equipment 

Cold Forging Ltd. manufacture complete production 
installations for cold forging steel components at high output 
rates. The equipment comprises cropping, preforming and 
automatic surface-treatment machines and_ high-speed 
mechanical presses. Special hydraulic presses are under 
development for the forging of larger components. They 
also produce a large number of small components under 
contract at their factory at Sunbury-on-Thames, particu- 
larly for the automobile industry. These forgings have been 
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Section of brake switch housing. The machining of the open end is shown 
in broken line 


carefully selected and the tooling so designed that the full 
economic advantages provided by the technique may be 
secured. Wherever possible, components are finished 
entirely by forging, but where necessary or desirable a mini- 
mum amount of machining is performed subsequently. 

The emphasis placed by this firm on “complete production 
installations” illustrates the difference between small-com- 
ponent and large-component forging. To make the small- 
component process economic, it has been necessary to devise 
novel, high-speed, cropping machines to replace saws for 
the production of blanks or slugs. New and improved heat- 
treatment and surface-treatment plants have had to be 
designed to keep pace with cold forging machines having 
throughputs of from 2,000/hr to 6,000/hr. This difference 
can be best shown by studying the processing of a small 
component, of which thousands are required every day. 

A typical component, manufactured by Cold Forging Ltd, 
is the housing of a hydraulic switch used in the brake-light 
circuits on many modern cars. This was previously made 
by machining from a cold-rolled, hexagon, steel bar of a 
0-20 per cent carbon, free-cutting type, having a tensile 
strength of 35 tons/in*. Machining resulted in an enormous 
wastage of material, amounting to 70 per cent of the original 
bar stock, in the form of turnings or swarf which can be 
disposed of only at scrap-metal prices. 

By cold forging the housing, after a comprehensive study 
by the Chief Development Engineer, Mr. R. S. Hayward, 
of the component and the specific tooling requirements, it 
is now being produced at the rate of 60/min. With a mini- 
mum amount of finish machining required subsequently, 
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only 10 per cent of the original stock material is scrapped 
The necessarily high pressures employed in forging, con- 
siderably increase the tensile strength of steel. Accordingly, 
a much cheaper, hot-rolled, low carbon steel can be used 
A typical steel for the purpose could have a composition of 
C 0-05-0-07, S$ 0-017, P 0-029, Mn0-28, and Si 0-5-0-20 per 
cent, and its tensile strength will be raised to approximately 
48 tons/in* by cold forging. 

The cold forging of this component involves 


sequence 


Automatic pretreatment aggreg- 

ate. After phosphating on the 

carousel plant the ports are 
treated with Bonderlube 
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of six operations: cropping and flattening, phosphating, 
preforming, annealing, phosphating and forging The 
slugs are cropped from the bar and flattened on a 


special high-speed automatic machine, the bar being first 
straightened by an attached straightening unit and then fed 
to the a predetermined angle depending on the 
properties The flattened blanks are then 
a first phosphating treatment 


tool at 
of the material 


submitted to descaling and 


Surface-treatment plant 

This is carried out in a multi-tank, carousel-type installa- 
tion. From the arms of an elevating and indexing spider 
mounted on a central column are suspended the basket-type 
work containers. In their lower position, while submerged 
in the solutions, the baskets are automatically oscillated in 
two vertical planes at right angles in order to tumble the 
parts and ensure their uniform exposure to the solutions 
Operating on a cycle tme of up to 8 min, this equipment is 
capable of a throughput of up to 1,320 lb/hr, or about 
22,000 switch housings /hr 

The treatment takes the form of a zinc phosphating 
process which is carefully controlled to maintain a uniform 
coating of predetermined thickness. By weight, the coating 
produced is approximately 1-0-1-5 g/ft° of the surface area 
of the work, equivalent to a thickness of about 0-15 micron, 
in order to avoid unnecessary build up in the tool and the 
consequent limitation of its life. On discharge after phos- 
phating, the parts are conveyed and fed at a regulated rate 
horizontally arranged lubricating unit. There they 
receive a final treatment with a solution of Bonderlube, a 
sodium stearate-base soap which includes a rust inhibitor. 
The parts are progressed through the lubricating tunnel 
by a screw This pretreatment process is of 
extreme importance in the efficient application of the cold 
forging technique, and must be closely controlled. 

After preforming—a press operation—the shape is 
innealed in an atmosphere-controlled, pit-type furnace to 
metal structure most for further cold 
forging. Only the strict control of temperature of this 
annealing operation and the careful design of the tooling 
for the preforming and final forging operations enables the 


to a 


conveyor 


produce a suitable 




















maintenance of the close dimensional tolerances which are 
demanded. For example, the internal diameter is held 
initially to within size and + 0-004 in and thereafter to within 
+ 0-004 and —0-003 in tolerance in taper to the base. The 
stem is held to within 0-0015in on diameter. Other limits 
are given on the line drawing of the part. 


Press tool life 
combined backward 


The final forging operation is a 
extrusion and forward extrusion. Die life now averages 
better than 100,000 strokes, and punch life is between 


15,000 and 25,000 strokes. Not all components, of course, 
require two forging operations or annealing between those 
operations. Some are produced in a single stroke and others 
by multiple strokes in a progressive die set-up, without 
interstage annealing. 

This switch housing is produced for a firm supplying 
electrical equipment to the automobile industry. It subse- 
quently requires machining only at the open end of the 
body to produce a thin lip for swaging over and retaining 
a plastics terminal moulding, and the drilling and external 
threading of the stem. The machined forging is cadmium 
plated before the assembly operation and each switch is 
tested hydraulically, up to a pressure of 8,000 1b/in*, before 
dispatch. 

It provides an example of how industry can gain economic 
advantage by the use of the cold forging technique. The 
table indicates in approximation how by the use of a lower 
grade of steel and by improving the ratio of metal utiliza 
tion the material cost of the component can be greatly 
reduced. Additionally, the rate of production is high, skilled 
machining time is reduced, and swarf handling lessened. 

The field of application is very wide. In the automobile 
industry, such components as spur wheels, bevel wheels, 
spark plug bodies, bushes, bearing sleeves, brake actuation 
cylinders, door lock parts, generator and starting-motor pole 
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Multi-station tooling, with automatic feeding of slugs, for nut forging 


pieces and casings, and ball-race housings can be manufac- 
tured with substantial economy by this method. Many of 
these items are already being produced by Cold Forging Ltd, 
at Sunbury. In fact, almost any steel component having 
approximate axial symmetry is worthy of consideration for 
manufacture by the cold-forging process. 

At the recent International Machine Tool Exhibition in 
Hanover, the experience of firms producing cold-forging 
equipment showed that more than 80 per cent of the 
enquiries received came from German concerns. One 
German automobile manufacturer required a quotation for 
a cold-forging installation to manufacture no less than 250 
components for a single vehicle. From this, and widespread 
interest in other industries, it is not unreasonable to deduce 
that in Germany cold forging is now regarded as a standard 
practice. Although cold forging application in Britain has 
hitherto been relatively slow, it is now increasing at an 
accelerating rate; a trend that may be expected to continue. 














COMPARISON OF MATERIAL COSTS 
4 z ‘ eee Matertal to Approximate 
eccil panied Appr. ximate —— d of waste during coud 
ae oe a proguction manufacture, material per 
per cent piece 
Free-cutting steel, 
En IA, En I 
bright-rolled 
hexagon bar £70-75 Machining approx. 70 3d 
from bar 
Low-carbon steel, 
hot-rolled bar, 
En 2A, high grade £52-56 Cold approx. 10 0.5d 
torging 
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Plastics Trim and Upholstery 


4 Range of Radyne Press Welding Machines and Fabricating Equipment for Mass Production 


r 

Due first radio-frequency (R.F.) press welder to be used 
in Britain for the mass production of door casing boards 
was a Radyne unit, built by Radio Heaters Ltd, Eastheath 
Avenue, Wokingham, Berkshire, and installed in a 
Birmingham car factory in July 1954. Since then large 
numbers of Radyne welders have been acquired by car 
manufacturers and their suppliers in all parts of the world 
for the production of door and quarter casings, and many 
other component items. Currently, these include sun visors, 
transparent rear and quarter lights for collapsible hoods, 
cushions and squabs for seating units, roof linings, grommets 
for edging apertures in carpets, carpet edgings, arm rests, 
door pulls, step coverings, tool rolls, instruction manual 
covers, and spare parts packages 

Radio-frequency welders are also used in the pre-creasing 
of leather panels prior to stitching into flutes for seating 
Another application is the welding of complete seating 
units, including the fitting of decorative piping into the 
seams; a new technique at present in process of develop- 
ment. A Radyne W/2P press welder being 
pre-crease a pre-cut leather panel before fluting is 
in Fig. 1. By employing this method of pre-creasing, rather 
than the traditional method of folding and rubbing down 
with a bone, the crease marks are permanently impressed 
in the material and, consequently, mass production methods 
can be adopted. Using the conventional method, the leather 
makes a fairly rapid recovery and thus creasing and 
stitching must be closely sequenced operations 
been found advisable, in some instances, to 
heavy-duty, seating-quality, supported 
permanently to enable the flutes to be stitched more readily 
and more accurately. 

An example of the more recent development, previously 
mentioned, is the seating unit in Fig. 2. It shows a decora- 


used to 
shown 


It has also 
pre-crease 


plastics materials 


Fig. 1. Pre-cut leather upholstery 

panels are here being perman- 

ently creased on a Radyne R.F. 

welding press ready for subse- 
quent stitching 
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tive piping fitted round the border material and also a roll 
welded into position. This particular unit is made with a 
heavy-duty, seating-quality, supported vinyl material, and 
the quilting medium is foamed vinyl with a scrim backing 
Although traditional materials have been used, no stitching 
whatever is required 


Radio-frequency welding process 

Radio-frequency welding of plastics sheet is basically a 
form of heat-sealing, employing a generator that converts 
a normal electrical mains supply current to a very high 
frequency. The layers of materials to be bonded together 
are held between shaped dies or electrodes, and the radio- 
frequency power from the generator is applied to the 


electrodes. If the material possesses the necessary “loss 


factor” it will absorb energy from the radio-frequency field 





Fig. 2. Decorative piping in seams of all-welded seating unit 
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passing through it. This energy, which appears as heat in 
the material, is caused by molecular friction in the material, 
the temperature of which is raised very rapidly to fusion 
point at the interfaces. Since the dies or electrodes are kept 
relatively cold, the surface of the sheeting remains cool, and 
thus the maximum temperature is at the inner surfaces of 
the sheeting being bonded. Radio-frequency welding is, 
therefore, a unique method of sealing, :und does not depend 
upon conduction of heat from the outside to the inner layers 
of materials. 

Many thermoplastic materials readily heat in such an 
electrical field and are consequently suitable for radio- 
frequency welding. These include polyvinyl chloride 
(P.V.C.), certain grades of nylon, acetate, vinyl-based 
compounds, and similar materials. On the other hand, 
radio-frequency welding is uniquely suited for bonding 
together materials such as fabrics which cannot normally 
be welded. In such cases it is necessary to use a thermo- 
setting or thermoplastic adhesive, which can be set or 
cured much more quickly by R.F. current than by any 
other means. Radio-frequency bonding has the advantage 
that the outer faces of the materials being bonded do not 
have to be heated before the bonding agent is set or cured 


Automation 

With the greatly expanded production of motor vehicles, 
coupled with an increasing premium on floor space in the 
manufacturing plants, it has become necessary to apply 
automatic operating equipment to the presses so that they 
can be more fully employed. To some extent, this has been 
achieved by automatic, double-shuttle, loading assemblies 
and by automatic indexing gear. The former method is the 
more adaptable to welding assemblies that have to be 
pre-cut to shape, and several parts aligned with each other 
One station is used for loading the parts, whilst the other 
is the operating station at the welding press 

Fig. 3 shows the Radyne Model W/4P/E 30 kW press 
welder fitted with an automatic, double-shuttle, loading 
assembly. Apart from loading the patterns on to the special 
jigs, the operator has only to press a button to initiate the 
automatic indexing of the work and electrodes, the weld 
cycle, and the return of the tray for unloading and reloading 
with unwelded patterns. This illustration shows one 
indexing tray fitted with electrodes for welding Austin Seven 


Fig. 5. Quilting material on a 
Radyne manually operated, 
continuously indexing press 
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Fig. 6. Flexible P.V.C. sheeting on Singer Gazelle door casing board 


bucket seats, whilst the electrodes inside the press are for 
making Austin Seven bench seats. Press welders equipped 
with automatic indexing units of this type are now being 
used by many British manufacturers, including B.M.C, 
Vauxhall, Rootes, Standard-Triumph, Ford, Jaguar, Fisher 
and Ludlow, Pressed Steel, and others 

In many factories, female labour is 
plastics sheet welders and, in fact, the welders are generally 
designed so that women and girls can easily operate them. 
Some work, however, necessitating the lifting and laying-out 
of large hardboard or plastics panels, can be tiring if the 
machine operator has also to push and pull heavy trays, no 
matter how easy-running they are. Automatic assemblies 
allow the operator a few seconds rest period while the 
assembly she has been loading is being welded. This few 
inasmuch as the machine instru- 


used to operate 


seconds is also valuable 
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Fig. 9. Portable electrode, with pattern locators, for the track assembly 
of quilted trim panels 


ments can be observed, and if necessary adjustments made. 
This is sometimes useful in cases of electrical mains voltage 
fluctuation, or excessive variation of air pressure. 

The automatic indexing attachment to welders is usually 
employed when welding is done on materials that are being 
fed directly from rolls, and very accurate indexing can be 
maintained when using suitable equipment and materials. 
A Radyne Autodex unit manufacturing continuous quilted 
products is shown in Fig. 4. This unit, apart from the 


fitting of rolls of material on to the roll holders, is completely 


automatic. 

With regard to the continuous indexing type of equip- 
ment, once the rolls of material are in position, one machine 
minder can, if necessary, look after two or more machines 
On this type of equipment, the main function of the 
machine minder is to ensure the alignment of the materials 
being welded. Due to the flexibility and uneven stretch of 
such materials as unsupported P.V.C. sheeting, plastics 
foams, or bonded fibres, it is not always easy to retain align- 
ment by mechanical methods. The use of photo-electric 


Fig. 10. Two-tone door trim with decorative extrusion on Standard 
Vanguard 





Showing method of applying extrusion before lay-up of sheets 


Fig. 11 
for a door trim panel 


cells and hydraulic or pneumatic shunts has been tried, but 
these can be effective only if the materials are well rolled 
under even tension. 

Manually operated versions of both the double-shuttle 
and indexing assemblies are available. The speed of 
production on the manual types, especially the shuttle, may 
be equal to fully automatic gear, but the latter will eliminate 
operator fatigue. Fig. 5 shows a manually operated version 
of a continuous indexing unit 


Door and quarter casings 

Several variations of door trims are being produced at the 
present time and the trend would seem to be towards more 
decorative effects. Many cars now have door trims incor- 
porating welded decorative extrusions. Most R.F-bonded 
trims consist of hardboard 4 in or } in thick, a heat-setting 
adhesive, plastics foam or fibrous wadding, as quilting 
media, and either cotton-supported or unsupported P.V.C. 
sheeting. The R.F. bonding gives a quilting effect to the 
plastics sheet by bonding it through the foam or wadding 


Simulated embossing on continuously quilted material for coech 
trim 


Fig. 12 


a 
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shallow-quilted effect f 


Fig. 13. One-hit 


Adhesive s used 
spread on 


to the adhesive and hence to the board 
are usually polyvinyl acetate (P.V.A 
the board to a weight of about 10 2/ft 
whole of the board or stencilled in the position of the bond 
lines. 

Another widely used method otf P.V« 
sheeting and padding to the board is by using a scrim tape, 
one side of which is coated with P.V.A with 
P.V.C. During the welding cycle, the P.V.A 
fabric bonds to the board whilst a bond is made between 
the P.V.C. side and the outer covering of the trim pad 
This method gives the strongest bond between the outer 
plastics sheeting and the board, although with any pad that 
has been properly bonded it 
de-laminate the hardboard by a direct pull along or against 
the weld. Detachment is not possible, of course, on the 
completed trim when the margins of the plastics sheet have 
been turned over the edge of the board and the component 
has been fitted into position. 

The most widely used padding media 
foam about {| in thick, or bonded 
20z/ft° density. In both 


emulsions, 
either over the 


bonding the 


and the other 


‘ 


side of the 


should be possible at 


are polyurethane 
acetate fibres of 
during the 


ibout 


instances, welding 


Fig. 14. Loading special bottom 
electrode for deep-fluting heavy 
seating material§ § 
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Unsupported flexible P.V.¢ 

accepted for bonded door and 


An example is the Singer Gazelle 


‘fullness” of vad must be 


idvantage is that the front attern could be cut 


approximately one inch would 
represent a substantial saving 
sheeting is now generally 
quarter casing board: 
front door, Fig. 6 
Casing boards are bonded on Radyne four-pillar presses. 
As the illustration Fig 


ind unloaded by one 


shows, two presses can be loaded 


operator. A circular track unit upon 
which a series of portable electrodes are loaded before being 
This type of 
loading unit is employed where several varying patterns 
ire used in the make-up of trim _ unit 

[ypical of the electrodes 
loading systems is that illustrated in Fig. 9 


ted into the press welder, is shown in Fig. 8 


i single 


used on such so-called tray- 
The electrode 
is the lower press tool, with special spring-loaded location 
pieces which hold the various P.V.C. patterns, board, and 
quilting medium in position. Support rollers and guide 
fitted to the 


around the 


wheels are tool to facilitate tracking as it is 


shunted table to the various loading stations 
than by 


simulated stuuttch marks made by engraved clectrode welding 


Decorative effects, other such embossings as 


surlaces, 
P.Va 
secuional shape, 
embedded in 


ire normally made by the welding into position of 
extrusions. These can be made to almost any regular 
and foil 


them. Another type used has two or more 


some have a decorative metallic 











intertwined round Whatever the section and 
make-up, however, the extrusion is first fitted into a shaped 
channel in the electrode before the alignment of the 
material lay-up. During the heating cycle the extrusion 1s 
then bonded to the P.V.C 

On the Standard Vanguard, Fig. 10, and Humber Snipe, 
for instance, these trims have a decorative extrusion welded 
in at the same time as the remainder of the bonding is 
undertaken. In Fig. 11 is shown the method of applying 
the extrusion to the special welding surface on the electrode 
before the sheets are laid up. The effect of embossing by 
means of motifs built on the electrode can be seen on the 
panelling in a coach, Fig. 12. This has been made by fitting 
continuously welded quilted material over a pre-cut panel. 


secuons. 


sheet 


Seating units 

Up to the present, welded seating units have not been 
used in as many cars as have R.F-bonded door casings. The 
number is increasing, however, and tests are currently being 
made in this connection by many manufacturers. Tradi- 
tional straight-line fluting is generally used on cars that 
have welded cushions and squabs, and although the welding 


Fig. 16. Weatherproofing stitched seams in hood material by over-welding 





Welding transparent 
backlight into plastics 
hood material 


Fig. 15. 


of these shows a saving on some existing production lines, 
it does not exploit the full capabilities of a R.F. welder in 
relation to the possible design of this type of component. 
In other words, varying types of seats and squab units 
which are impossible or impracticable to make with a 
machine and traditional trim methods, can be 
produced on a R.F. welder. 

The material lay-up in an average seat and squab consists 
of the top material, which is usually of a fabric-supported 
P.V.C. sheeting, a foamed plastics material as a quilting 
medium, and a base of scrim or hessian fabric or, in some 
instances, a P.V.C. film. Sometimes the base material, if 
a fabric, is ccated with P.V.C. but this is not necessary if 
the quilting medium is vinyl foam, rather than polyurethane 
foam or polyether foam. This is possible since, during the 
heating cycle, vinyl flows into the fibres of the fabric giving 
a degree of adhesion that is quite adequate for the purpose. 


sewing 


Treated or coated fibre products can also be used as the 
padding, although this is somewhat detrimental to the 
“give” of the seat. 

Whether the shaped tool is fitted to the top or bottom 
electrode carrier, if the three materials used in the seat or 


Fig. 17. Production of rigid-frame visors on Radyne W.21 press welder 
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Two-coloured arm rest with vacuum-formed parts welded together 


Fig. 18 


Completely welded arm rest with piping of extruded plastics 





squab are placed directly on to the electrode or pressplate 
and the whole welded in a single “hit”, the appearance will 
be rather “flat”, and a shallow quilting effect is the result 


A seat made by this method is shown in Fig. 13. Whilst the 
seat may not have the deep-fluted, luxurious appearance of 
seating units used in the more expensive range of cars, It 
is equal to, or in some cases better than, many stitched seats 
in cars of a similar price range. 

To obtain a full fluting effect it is necessary to pre-form 
the top P.V.C. material to the shape required, and this can 
be done by having the fluting electrode as the bottom tool, 
and pre-forming the material, prior to the welding cycle, to 
the required depth of flute by means of bolsters or fingers 
By pre-forming the material in this way, the required shape 
is more readily obtained, and the quilting medium need not 
necessarily be weldable or easily broken down by 
and heat. In other words, pre-formed picces of foam or 
wadding can be placed in the formed parts of the cushion 
or squab as long as it is possible to weld the top and backing 
materials together. It is, nevertheless, advisable to use at 
a thin layer of weldable foam or wadding, otherwise 


pressure 


least 
crinkling can occur along the edges of the welds 

It is not necessary, however, to have the top material of 
1 weldable nature if vinyl foam, or at least a sheet of P.V.C 
material, is used as a bonding agent between the top and 
bottom materials. For instance, a fabric uncut 
moquette or even leather could readily be used as the top 
weld through the 


such as 


material so long as it is possible to 
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padding substance and bond the top sheet to the bottom 
sheet, either by one or both interfaces being coated with a 
thermoplastic adhesive or paste. Alternatively, the fibres of 
the inside of the top and bottom layers should be “gripped” 
with thermoplastic material from either a P.V.C. foam pad- 
ding material or the coated base fabric or plastics sheeting, 
which will become sufficiently molten to flow into the fibres 
during the actual welding cycle. A thermosetting adhesive 
could be used in place of the thermoplastic sheet or foam, 
but the spreading of this may present difficulties 

It should be noted that there are other ways of forming 
the top layer materials, prior to welding, such as the vacuum 
processs, but the materials that can be formed by this method 
are limited, and the vacuum boxes in the 
welder is frequently impracticable. In Fig. 14, an electrode 
assembly is being loaded prior to welding, and the adjust- 
able insulated “fingers” are being clipped into position, thus 
forming the required depth of flutes. After welding, all the 
fingers are released by a single quick-action device and the 
complete unit is easily slid away from the assembly 

It is not always advisable to make the profile or edge 
weld of the squab or cushion unit at the same time as the 
quilting or fluting welds, since this can prevent the stretching 
or “forming” of the top material. In many cases, if the 
maximum fullness of the unit is required, it 1s necessary to 
make the profile weld as a separate operation. In other 
instances, it may be possible to weld the roll or edging into 
the same time as the profile weld, but this 


inclusion of 


position at 
depends mainly on the design and the shape of the seat 


Hoods, lights, and visors 

Before the R.F-welding technique was introduced into 
car trim manufacture, hood backlights and quarterlights, like 
many other components, were stitched in position. As with 
the stitching of all plastics materials, the perforations caused 
by stitching considerably weakened the unsupported 
transparent window. The other major objection to this type 
of fabrication wa that the stitch holes were not watertight 
unless tution was applied over the stitches. The 
same consideration applied to the seams in the hood itself. 

As a consequence, the window material was changed to a 
semi-flexible P.V.C, upon the formulation of 
great number of had carried out to 
improve durability and vision in service. It then became 
possible to use R.F. welding to bond the transparent P.V.C 
panel to the supported P.V.C. hood material, thus producing 
a much stronger, watertight, and more easily folded hood. 
Some a specially engraved tool which 


a dope 


transparent 
been 


which a tests 


manulacturers use 


Fig 2( 


Welded-up capping for sills on Citroen cars 
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Two examples of welded plastics loose-leaf binding covers 


gives a neat decorative effect around the margin of backlight 

The Radyne PW.50 welder, Fig. 15, is shown being used 
in the production of welded backlights. Because of the 
flexible nature and size of the hood material it is impractic- 
able to locate the material if the window aperture is cut 


out of the hood before welding. Accordingly, to assist 
location of the transparent P.V.C. pattern, the surplus 
sheeting from the hood is best trimmed after welding. The 


backlight itself is pre-cut to shape before welding and thus 
requires no trimming after welding. 

To obviate stretch in hoods, it is necessary to use a heavy 
P.V.C-coated fabric, and the strongest weld that can be 
obtained on such a material, obviously, is only equal to the 
adhesion of the P.V.C. to the fabric. This is not normally 
sufficient to resist the wear and tear to which hoods are 
subjected. Consequently, the parts are first stitched together 
to form the hood, and then the seams are over-welded so 
that the flow of P.V.C. during the welding cycle fills in the 
sutch holes making the seam watertight. Because of the 
number and complexity of shaped tools that would be 
required, it is preferable to use a small, pedal-operated 
welder, as in Fig. 16. This shows an early type of welder; 
more up-to-date units are now available, although the method 
and speed of operation is still about the same. 

Visors are generally produced by specialist suppliers to 


the industry. Sun visors made by the R.F-welding process 
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are usually covered with unsupported P.V.C. sheeting. In 
addition to the weld around the outside of the visor, a 
quilting weld is sometimes also made. While the profile 
weld is often also decorative, some manufacturers prefer as 
thin a weld as possible, or even a weld that is almost flush 
with the cover ma‘erial itself. Either suff or flexible frames 
can be provided. Sun visors with a rigid frame are being 
produced on a Radyne Model W.21 press welder in Fig. 17. 


Minor trim and accessory items 


Arm rests can be made by a variety of methods. One 
shown in Fig. 18 is partly vacuum-formed and _ partly 
welded. Since it is made from two different-coloured 


materials, the formed parts have to be welded together, 
either before or after forming depending upon the required 
shape. In Fig. 19, however, is an arm rest that is welded 
complete with a decorative extruded plastics piping. This 
particular example was not intended to be used in a car, 
but is a similar type of component, and one that can be 
made without any vacuum forming process, thus reducing 
production costs. 

On a Citroén car, Fig. 20, is a sill covering consisting of 
a P.V.C-coated fibrous material welded to right-angled section 
plastics extrusions. Both welds are made in a single “hit”, 
with special locations to ensure that the extrusions welded 
to the fibrous material are secured in the correct profile. 

Many car manufacturers employ thin P.V.C. film for the 
packaging of spare parts, especially for the overseas markets. 
A pre-printed sheet is commonly used and the packs are 
made in lay-flat, tubular form by two narrow parallel welds. 
The part is then sealed into the pack by normal straight-bar 
welding. The tubes are welded continuously on an auto- 
matic indexing equipment. A Radyne Junior Autodex, 
Fig. 21, produces such tubes at a rate of about 45 ft/min. 

Welded plastics loose-leaf covers are now in wide use for 
binding instruction manuals, spare parts lists, and sales 
literature. Fig. 22 shows two such covers. 

Acknowledgement is made to Radio Heaters Ltd, and the 
following manufacturers for permission to illustrate equip- 
ment, operations, and products: Citroén Cars Ltd. (Fig. 20); 
Duple Motor Bodies Ltd. (Fig. 12); Fisher and Ludlow 
Ltd. (Figs. 1, 3, 7, 15); John Morgan (Jemca) Ltd. (Fig. 17); 
Mulliners Ltd. (Fig. 14); Nickwood Plastics Ltd. (Figs. 21, 
22); Pressed Steel Co. Ltd. (Figs. 8, 9, 18); Rootes Group 
Fig. 6); Standard-Triumph International Ltd. (Figs. 10, 13). 


Fig. 21. Lay-flat tube for spare 

parts packaging is produced on 

a Junior Autodex machine at 
rates up to 45 ft/min 
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Review of British 





Coachwork 


The Specialist Coachbuilders, Stull Dwindling in Number, Tend to Concentrate on 


Bodies for Rolls-Royce and Bentley Chassis 


|e is to be regretted that this year saw the absence from 
the 1960 London Show of yet another of the long established 
classical coachbuilders, namely Hooper and Co. (Coach- 
builders) Ltd, who for many years have been famous for 
their gracious and dignified bodies on large chassis. Also, 
of course, Vanden Plas (England) Ltd. is no longer building 
specialist coachwork but is producing bodies in the series 
production class. The decline of which these two changes 
are evidence is possibly the effect of reluctance on the part 
of the British vehicle manufacturers to release 
understructures to coachbuilders for the fitting of special 


chassis or 


H. J. Mulliner convertible drophead coupé 
on a Rolls-Royce Silver Cloud chassis. The 
waist moulding extends rearwards from the 
radiator shoulder and ends at the crown 
of the rear wing, to accentuate the length 


bodies. To provide such a structure involves, in effect, the 
removal and scrapping of the production body, because in 
large-scale continuous production it is not economically 
possible to break down the conveyor line in order to supply 
a part-assembly. The Continental coachbuilders are in a 
better position than those in this country, in that the car 
manufacturers are willing to co-operate with them to a 
much greater extent. As an example of this, it has just 
been announced that the Citroén organization has concluded 
an official arrangement with Henri Chapron to build special 
cabriolet convertibles on versions of the DS.19 and ID.19 
chassis. 

For obvious reasons, specialist coachbuilders such as H. J. 
Mulliner, James Young and Park, Ward devote their atten- 
tion to Rolls-Royce and Bentley chassis. Among the com- 
panies now specializing in the series production of bodies 
are Fisher and Ludlow, Pressed Steel Co, Carbodies, Thrupp 
and Maberley, and Mulliners Ltd. of Birmingham. Of their 
exhibits at Earls Court this year, about half were actually 
built by the firms concerned, the other half being conversions 
of existing models supplied by the manufacturers. E. D. 
Abbott and Harold Radford concentrate on conversions of 
standard bodies, the Radford products being based on the 
Rolls-Royce and Bentley saloons. 

As would be expected, the products of the classical coach- 
builders are beautifully finished; great attention is paid to 
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designing for really luxurious travel, and the comfort of the 
occupants is enhanced by numerous well finished accessories 
In general, these vehicles have dignified and elegant styling, 
and the seating and interior treatment generally is of an 
exceedingly high standard. Increasing attention is rightly 
being given to sound insulation and dust sealing of the 
interior. Among the features now finding favour are shock- 
absorbent rolls at the edges of facias, and hooded instrument 
panels that obviate annoying reflections on the windscreen. 
In this latter connection, however, it should be mentioned 
benefit of the is nullified on some current 


the hood 


that 





examples by the amount of bright plating on the steering 
wheel and for its associated equipment such as the horn 
ring, lamp switches and other controls. 


H. J. Mulliner and Co. Ltd. 

Three bodies recently produced by H. J. Mulliner and 
Co. Ltd. serve to underline the high reputation enjoyed by 
this company. They are a two-door drop-head coupé on a 
Rolls-Royce Silver Cloud II chassis, a four-door six-light 
saloon on a Bentley Flying Spur Continental chassis, and a 
two-door four-light saloon on a normal Bentley Continental 
chassis. The Rolls-Royce Silver Cloud drop-head coupé is 
mainly of pressed steel, stressed-skin construction but the 
bonnet is aluminium and the doors and boot lid are 
aluminium alloy. For the front end, the standard Rolls- 
Royce units are used; they include the front wings, into 
which the body lines merge very gracefully. The waistline 
extends rearward from the top of the radiator in almost a 
straight line, to end at the crown of the rear wing, and a 
lower moulding curves gently downward to this wing. As 
is well known, it is very difficult with such a moulding to 
achieve artistic results in the rear wing region, but in this 
case the solution is certainly good. 

The front seat is of the bench type and is wide enough 
to carry three people if necessary. It has a divided squab, 
each of the two portions of which is individually adjustable 
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for rake and tilts forward to give access to the rear seat. A 
folding armrest is fitted to the inboard end of each portion 
of the squab, and there is an adjustable armrest on each 
door. The seat cushions are built up on an interlocking coil 
spring base, and are filled with moulded foam rubber, while 
the squabs are of rubberized hair. There is room for three 
persons also in the rear seat, the cushion of which consists 
of tension springs and moulded foam rubber. A lambswool 
rug is fitted to the rear floor. 

To operate the folding head, which is of fabric-backed 
p.v.c, an electro-hydraulic system is employed. This com- 
prises an electric motor and a pump that forces fluid from a 
reservoir into hydraulic jacks. The fluid flow is controlled 
by electrically operated valves, and a by-pass relief valve 
is embodied. This power unit is neatly installed behind the 
rear seat; in the event of a failure of the system, the head can 
be operated manually. It is worthy of mention that this car 
received a silver medal in Section 3 of the Institute of British 
Carriage and Automobile Manufacturers’ competition, to 


Noteworthy features of the H. J. Mulliner 
Bentley Continental, with two doors and 
four lights, are the width of the wind- 
screen and the slenderness of the pillars 








This is the standard all-steel 
saloon body on the Bentley $2 
chassis. So far as practicable, 
the standard components of this 
body are used for the variants 
produced by the coachbuilders 


which reference was made in the Show Review issue of 
Automobile Engineer. 

The Bentley four-door six-light Flying Spur Continental 
saloon was designed to combine the advantages of this body 
type with the low lines and compactness associated with the 
two-door Continental model. In addition, every effort has 
been made to minimize the weight, to avoid impairing the 
performance and handling qualities for which the car is 
renowned. The body framing is all of light alloy and is 
panelled throughout in aluminium. The slimness of all the 
pillars not only results in an unusually good field of vision 
but gives a light and sporting appearance to the car. 

This body is intended as a really luxurious four-seater. In 
the front there are individual semi-bucket seats, the squabs 
of which are adjustable for rake. The wide armrest fitted 
between the seats serves as a receptacle for gloves and small 
articles, and so is fitted with a hinged lid. It is arranged to 
fold down flush with the cushions when not required. The 
front seat squabs are of moulded rubberized hair, with a 





The H. J. Mulliner Flying Spur, 
four-door six-light saloon on 
the Bentley Continental chassis 
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border of foam rubber. That of the rear seat, which has 
a folding centre armrest, consists of springs on a webbing 
base, with a foam rubber overlay. All four doors have slip 
pockets and, in addition, an open, recessed pocket is 
embodied at the bottom of each front door, towards the 
leading edge. There is an elbow rest on each of these doors. 

The Bentley Continental two-door four-light saloon is a 
delightful looking car—an admirable blend of simplicity, 
elegance and relatively light weight. On the example studied, 
the exterior finish of porcelain white was effectively con- 
trasted with the black hide of the seating, the black carpets 
and the light grey headlining. The relatively sombre interior 
gave a very restful feeling, which was augmented by the 
particularly comfortable seating. 

As in the case of the four-door body previously described, 
this one is constructed from light alloy framing and 
aluminium panelling. Both the windscreen and the rear 
light have a considerable wrap-round, and the rear light is 
electrically demisted by means of heater elements embodied 
in the glass. All the pillars above the waistline are very 
slender and add to the graceful appearance, besides increasing 
the all-round field of vision. 

For the garnish rails and cappings, polished figured walnut 
veneer with cross banding is employed, as it is also for the 
facia panel, on which the instruments are grouped neatly 
in front of the driver. This car was awarded the Institute 
of British Carriage and Automobile Manufacturers’ gold 
medal in the private coachwork section of the competition 
mentioned earlier. 


Park, Ward and Co. Ltd. 

Park, Ward has recently built three bodies that are typical 
of this company’s attention both to overall styling and to 
detail finish. The first of these, a seven-passenger enclosed 
limousine on a Rolls-Royce Phantom V chassis having a 





wheelbase of 144in, is a good example of a dignified town 
carriage. Although the body is very spacious, it has a 
reasonably low silhouette and the high wing styling that is 
characteristic of these luxurious cars. The model examined 
was finished externally in black cellulose, with a fine white 
line and a chromium plated beading along the waistline and 
on the sill, below the doors. Whereas the front compartment 
was trimmed in tan lezther, light fawn cloth was used in 
the rear, the headlining and carpet materials being of a 
similar colour. 

The all-steel body structure is of the Park, Ward patented 
type which, in the main, consists of square-section tubing, 
shaped to the various contours and welded. It is panelled 
mainly with aluminium, but aluminium alloy is used for 
the doors and boot lid. When the doors are closed, each 
running board—which is of thoroughly practical dimensions 
—is completely concealed. These running boards are of box 
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construction, with diagonal reinforcement to give stiffness, 
and provide sound anchorages for the feet of the B and C 
pillars, which are slim and are attached to the box-section 
sills. The upper framing of each door is a magnesium alloy 
casting, and there is a light alloy casting across the scuttle 
to reinforce the structure in this vital region 
Seating accommodation is arranged for 
persons: two are accommodated on the front seat, which is 
of the divided bench type; the rear seat is wide enough for 
three occupants, and the remaining two sit on the usual two 
occasional seats in the rear compartment. Each half of the 
front seat has two folding armrests, and the driver’s half 


up to seven 


has a slide type adjustment. The occasional seats fold 
forward against the division when not required. Adjustable 
foot rests and a nylon fur rug are provided in the rear. The 





the Rolls-Royce 
This body will accommodate seven passengers, 
two of whom are carried on the folding seats that can be seen in this 
illustration, and there is a cocktail cabinet on the rear of the division 


Interior of the Park, Ward limousine on 


V chassis 


Above 
Phantom 


Interior of the Park, Ward Bentley Continental drophead coupé illus- 
trated on page 555. Padded rolls are fitted along the upper and lower 
edges of the polished walnut veneered garnish rails on the doors 


cushions are built on spring cases that have softer springs 
in the middle than at the edges. On the springs is a moulded 
foam rubber overlay which, in the case of the rear seat, 1s 
covered with a down filling, resulting in a very high degree 
xf comfort. 

The division between the front and rear 
has a glass, the section of which is curved as viewed in plan, 
and which is electrically raised or lowered. In the middle 
of the rear face of the division is a cocktail cabinet, with 
internal illumination. The cabinet is finished in polished 
burr walnut veneer, as is the radio loudspeaker mounted 
beneath it. Below the division window is a broad facia, 
which is also walnut veneered, but with a cross banded inlay 
At floor level on each side of the division is a walnut-faced 
grille that admits fresh air. Walnut veneer is used also for 
the facia panel and all the garnish rails on the doors and 
quarters; the veneers have narrow cross banded inlays. The 
door windows are electrically operated. 

On the offside rear armrest are the controls for the fresh- 
air inlets just mentioned, together with that for the interior 
heating. The radio control is on the nearside armrest; the 
switches for controlling the electric operation of the windows 
and the division glass are duplicated on the two armrests 
Interior heating is of the standard Rolls-Royce type, and in 
the rear compartment the heated air enters through a grille 
in the middle of the heelboard. 

The equipment and accessories of this car are comprehen- 


compartments 
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sive and include, as part of the interior finishing, everything 
that could contribute to the comfort of the passengers. In 
the luggage boot, which has a counterbalanced lid and 
internal illumination, are two openings covered by flaps, 
through which access can be obtained to the bulbs of the 


rear lamp groups. This car most deservedly won a gold 
medal in the private coachbuilders’ section of the I.B.C.A.M. 
competition, for enclosed drive coachwork fitted with a 
division. 

A Rolls-Royce Silver Cloud II chassis, with a wheelbase 
of 127 in, forms the basis of the second Park, Ward vehicle, 
a saloon with a division. This body is a conversion of the 
standard Rolls-Royce saloon, and incorporates new and wider 
rear doors and rear quarter lights, as well as _ being 
lengthened by 4 in. It is of all-steel, stressed-skin construction 
and tNe increased length provides space for the division and 
more leg room for the rear seat passengers. The lengthening 
of the body has been cleverly carried out to avoid any break 
in the continuity of the lines. A chromium plated moulding 
to the waistline and another at the lower edge of the body 
play their part in giving a long, sleek appearance. 

As on the limousine, the front seat is of the divided bench 
type, with the driver’s portion adjustable fore and aft, and 
each front door has an adjustable armrest. The rear seat 
features a central folding armrest. All the seats are based 
on spring cases, with moulded foam rubber overlays. 


Again, the division has a curved glass that is raised and 
lowered electrically by means of controls on the armrests in 
the rear seats. In it are folding tables finished with polished 
burr walnut. The doors, rear quarters, garnish rails and 
facia panel are very tastefully finished in the same type of 
timber, but with a lighter cross banding. Carpets and head- 
lining are in tone with the upholstery, and the rear floor 
is covered with a lambswool rug. Demisting of the rear 
light is by the same means as in the Mulliner Bentley. 

The third Park, Ward body, a two-door four-seat drophead 
coupé, is on a Bentley S2 Continental chassis. A somewhat 


similar mode! was exhibited at Earls Court in 1959, but the 
latest version has been restyled to give an impression of 
greater length and width, and hence of reduced height. The 























James Young sedanca de ville with the 
head retracted. There is only one operating 
lever, and it is in the middle of the head- 
rail of the sliding portion of the canopy 


windscreen has more wrap-round than before, and there is 
a considerable all-round increase in the glass area. A feature 
of the body is the continuous sweep of the waistline from the 
headlamp to the rear lamp cluster. The radiator shell has 
been lowered by 3 in, in comparison with the standard 
model, and it has also been brought forward at the top. 

Welded steel construction is empioyed for the main portion 
of the body; this includes the scuttle, floor, rear seat panel and 
boot floor, with which are incorporated the rear wings and 
quarter panels. The remaining panels are light alloy and of 
such a shape that they can be produced on a stretch press. 
Described as being of anatomical design, the front seats are 
most comfortable. Each is made up on a light alloy tubular 
framework, using plastics covered tension springs and a 
filling of moulded foam rubber. The hammock-like con- 
struction is shown in an accompanying illustration. Each 
squab is adjustable for angle. 

The head is raised and lowered electrically and, when 
down, is stowed in a leather envelope. Polished burr walnut 
veneer is used for the garnish rails and the facia panel, which 
is edged top and bottom with padded black leather rolls, for 
safety and also to prevent reflection of the instruments on 
the windscreen. There is some Italian influence in the lines 
of this car, which was awarded a gold medal in Section 3 
of the I.B.C.A.M. coachwork competition 


James Young Ltd. 

James Young Ltd. has been in the coachbuilding industry 
since 1863, when the company quickly gained a reputation 
for high-class products; the traditional skills are still much 
in evidence today. It is, perhaps, the only privately owned 
specialist establishment of its type not connected in any way 
with a vehicle manufacturer. The company has recently 
produced a sedanca de ville, on a Rolls-Royce Phantom V 
chassis, which is a superb example of this class of carriage 
and is equally suitable for the owner-driver or chauffeur. 
On the example under review, the exterior paintwork was 
in midnight blue, with a fine gold line to the waist moulding. 
The trim was in beige leather for the front seats and beige 
cloth for the rear seat; included in the specification are deep 


Park, Ward seven passenger 
limousine body on the Rolls-Royce 
Phantom V chassis. Passengers 
in the rear seats have a wide 
range of vision through the 
elongated rear quarter lights 
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cushions and squabs, pile carpets, and a nylon fur rug on the 
rear floor. 

Some six or seven years have elapsed since a body of this 
type was last shown at Earls Court. It is built of steel and 
light alloy, with aluminium exterior panelling. The canopy 
extension is executed in aluminium: the cantrails are housed 
in a compartment over the rear door and slide out to the 
extended position, where they are mechanically locked to 
the screen; the roof panel also locks into place, to form a 
conunuous and robust metal roof. There is only one 
operating lever, at the middle of the front header rail of 
the canopy. When closed, the canopy is neatly concealed 
by a hinged lid in the roof. 

The divided bench type front seat has two central folding 
armrests, and the driver’s portion of the seat is adjustable 
Three people can be accommodated on the rear seat, which 
has a folding central armrest providing stowage for gloves 


Above: Harold Radford Countryman conver- 
sion of the Rolls-Royce Silver Cloud Il 
saloon. In this view, the rear seats are shown 
folded forward for extra luggage space 


Right: Park, Ward Bentley $2 Continental 
drophead coupé the non-standard light 
alloy panels of which are designed so that 
they can be produced on a stretch press 


and small oddments. The cushions are made up on spring 
cases, with a foamed latex overlay. In the back of the 
division are fitted folding tables that have mirror backs, con- 
cealing cocktail glasses and clothes brushes. Between the 
tables is a cabinet containing two decanters, radio loud- 
speaker, ash tray and clock. All the woodwork of these items 
is veneered with polished figured walnut, as are the facia 
panel and the garnish mouldings. 

This car is most beautifully finished both inside and out, 
and looks what it is—an elegant town carriage. It gained 
the I.B.C.A.M. bronze medal in Section 1. The fact that it 
did not gain higher placing was not because it was inferior to 
the others, but because it was competing against a class of cars 
that were equipped with much bigger enclosed coachwork 


Automobile Engineer, December 1960 


Diagram arrange- 
ment of the special seats in the 


Park, Ward car illustrated below 


showing the 


hammoc 
ght alloy frame 
bockrest rake ad 

light alloy side-r t 
plastics covered meta 
tension spring 
horizontal ties 

squab are elastic 
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Another good example of James Young craftsmanship is a 
dignified Rolls-Royce Phantom V seven-passenger limousine. 
Ihe vehicle exhibited this year at Earls Court was painted 
black, with a fine gold line and a chromium plated waistline 
moulding. Its front seats were trimmed with beige hide, 
whereas beige cloth was used for the rear seats. The body 
of this limousine is constructed of steel and light alloy, and 
all the exterior panelling is aluminium. 

Housed in the rear face of the division, which is finished in 
polished figured walnut veneer, are a loudspeaker, an ash 
a clock. The division window is 
general, the arrangement and 


tray of ample size and 


electrically operated. In 


upholstery of the seating are similar to those of the sedanca 


de ville previously described. However, in addition to the 
front and rear seats, there are the usual two forward-facing 
occasional seats which are stowed by folding them forward: 
they are mounted close together so that additional accom- 
modation can be provided for two adults or three children. 

The doors are tastefully trimmed, and are finished with 
figured walnut garnish rails and cappings. A recessed locker 
with a sliding shutter is fitted to the bottom of each door 
and provides ample room for maps or a picnic set. The 


windows are electrically operated. On this car, too, all the 
controls for heating, air conditioning and window operations 
are contained in the rear seat armrests. This limousine 
gained a silver medal in Section 1 of the LB.C.A.M. 
coachwork competition. 

A very good example of a luxurious saloon car is the James 
Young four-door body mounted on the Rolls-Royce Silver 
Cloud II long-wheelbase chassis. Noteworthy features are 
the comfort and roominess, and the impressive appearance 
resulting from the use of long flowing wing lines in con- 
junction with razor edge styling of the bodywork; the capacity 
of the boot is generous. The gracious appearance of the 
model shown recently at Earls Court was enhanced by the 
dark green exterior finish, with a fine gold line flanking the 
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handle in 








In this moulding are 


chromium plated waist moulding. 
incorporated the exterior handles of the doors and the push 


buttons of the locks. ‘The trimming is carried out with 
golden beige leather. 

In its construction, the body is essentially the same as 
the Phantom V models, though the design itself is entirely 
new. The front seat is of the divided bench type, and tables 
incorporating mirrors and ash trays are built into the rear 
of the squabs, which are adjustable for angle. These tables 
are trimmed and finished in a similar manner to those of 
the sedanca de ville, except that the polished woodwork is 
eucalyptus veneer; this is a light golden wood which, though 
attractive, does not convey so rich an appearance as do the 
darker timbers, especially against the upholstery colour 
mentioned. This car was awarded the bronze medal in 
Section 2 of the I.B.A.C. competition for coachbuilders’ 


bodies on car chassis. 


Harold Radford (Coachbuilders) Ltd. 

Many interesting features are to be found on the Country- 
man conversions of the standard Rolls-Royce and Bentley 
saloons carried out by Harold Radford (Coachbuilders) Ltd. 
These conversions enable the cars to fulfil various functions 
such as an owner-driven saloon, a chauffeur-driven limousine, 
a shooting brake or a luxurious motorized caravan. The 
Countryman adaptations are certainly unique and ingenious, 
and a car so converted can be used as a business executive’s 
office, complete with typewriter and tape recorder, where 
he can wash, shave, eat, drink and even sleep in comfort; 
available accessories ranges from an 


the multiplicity of 
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Three views showing details of the Vanden 


Plas Princess 4 litre limousine. 
the middie of the heelboard 
adjusts both the cushion and the squab. An 
interesting feature is the running board. 
Above: The boot lid, when open, will carry 
extra luggage. Right: Arrangement of the 
division, with its central clock and ashtray 





Left: The 





Espresso coffee bar down to a simple waste paper basket. 

Perhaps the most impressive Countryman model seen at 
Earls Court was the Rolls-Royce Silver Cloud II four-door 
four-light saloon, which was painted off-white with a fine 
gold line; the seating was trimmed in white leather, and the 
headlining and carpets were black. The whole vehicle was 
beautifully finished and provided very comfortable seating 
accommodation for five people. Individual front seats are 
fitted, the squabs of which can be set at any angle down 
to the horizontal. In the back of each squab are an adjust- 
able table and a fitted cocktail cabinet containing the neces- 
sary equipment. The squab of the rear seat, which is 4} in 
wider than in the standard body, is divided in the middle, 
and each half can be folded forward and downward to form 
a luggage carrying platform; when the front seat squabs are 
lowered, the whole of the seating can be converted to 
sleeping accommodation. Spring cases with foamed latex 
overlays are employed for all the seats. 

Alterations have been made to the boot lid to give 4in 
more internal height than standard, thus _ substantially 
increasing the luggage accommodation. The picnic table 
provided in the boot is robust enough to serve as a grand- 
stand at point-to-point races or other functions. A removable 
division is supplied for fitting above the squabs of the front 
seats; when not required it is stowed away in the boot. 

For those who like plenty of fresh air, a Webasto folding 
type of sun roof is fitted. To avoid draughts when this is 
open, a wind deflector is mounted on the windscreen top 
rail. Two small round mushroom cushions are provided, 
for use on picnics; they are accommodated in sockets on top 


Among the coachbuilders now manufacturing 
bodies for quantity produced cars is Thrupp 
and Maberly, who make this Sunbeam Rapier 
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of the rear bumper over-riders. Every available cubic inch 
of space between the outer panels and the linings is 


to store the many accessories supplied 


used 


Other coachbuilders 

Reference was made in the opening paragraphs to the 
fact that several firms classified as coachbuilders do not 
produce specialist coachwork, but either manufacture bodies 
in quantity for the vehicle builders or adapt standard bodies. 
Although Vanden Plas (England) Ltd. falls partly in the 
second category, it now differs from the other companies of 
the same type in being rated as a car manufacturing 
organization. Whereas in earlier days the name was asso- 
ciated mainly with sporting and open coachwork, the com- 
pany now produces the Vanden Plas Princess 3 and 4 litre 
cars under the aegis of The Austin Motor Co. Ltd. The 
smaller model is, of course, basically the same as_ the 
Austin A99 and Wolseley 6/99 but it has a different front 
end and is furnished on a really luxurious scale. 

It will be recalled that, some years ago, the big Austin 
Princess was available in either the standard or the Vanden 
Plas version, the latter having a coachbuilt body. The 
present 4 litre seven-seat Vanden Plas Princess limousine is 
a direct descendant of this de luxe version of the Austin 
Princess and, though it is a normal production vehicle it has 
much in common with those produced individually. This 
car has a separate chassis frame, and the body is of composite 
timber and metal construction. The appearance is dignified 
and rather staid, and the styling is characterized by a high 
wing line and a sloping tail. 

In the front compartment is a non-adjustable bench type 
seat, the squab of which embodies 
a division: in standard form this 
has a sliding glass panel, but an 
electrically operated drop glass is 
available at extra The seat 
cushion comprises a_ spring 
with a latex foam overlay, and the 
squab is of moulded latex foam. 


cost. 


case 


Below: Pressed Steel Co. Ltd. makes bodies 
for the Jaguar Mark 2 saloons. An interest- 
ing detail is the grouping, between facia and 
transmission tunnel, of the radio and 
speaker, heater controls and an ashtray 
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Above: In the Harold Radford Countryman conversion of the Rolls-Royce 
Silver Cloud II, the front seats can each be folded down to make sleeping 
accommodation for one person. Below: On the Vanden Plas Princess 
limousine, the front wing line terminates at the rear of the front door 






Similar construction is used for the rear seat, but the trim- 
ming is West of England cloth. The occasional seats are 
mounted close together and fold forward against the division 
An unusual refinement ts that the cushion and 
squab have a hinged mounting and are adjustable for angle 
by a winding mechanism controlled by means of a handle 


rear seat 


on the heelboard 

The boot lid is hinged at the lower edge and can be used 
as a carrier for additional luggage; it can support a load of 
lcwt. Since the boot has a capacity of 15 ft*, it should be 
amply large for all reasonable requirements. The facia 
panel, door garnish rails and division are finished in polished 
Installed in the rail of the division are a 
ish tray; there is a grab handle at each 


walnut veneer. 
clock and a central 
end 

Of the other coachbuilding firms, Carbodies Ltd. produce 
1 hire car body on the Austin taxi chassis, as well as con- 


vertible bodies for the Ford Consul, Zephyr and Zodiac 
models, and the saloon body for the Daimler Majestic car. 
For several years, E. D. Abbott Ltd. has specialized in well 


executed station wagon conversions of the standard Ford 
Consul, Zephyr and Zodiac bodies. The remaining com- 
panies concentrate almost entirely on the production of body 
shells of various types for the manufacturers of vehicles 
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A.G. Roller Lever Lock 


Ingenious but Simple Door Lock Intended for Cars of High Qualits 


Mosr of the designs of locks evolved in an endeavour 
to afford quieter, easier door closing have been both more 
complex and considerably more expensive to make than 
orthodox locks. The first of these two disadvantages 
certainly does not apply to the roller lever lock recently 
introduced by A.G. Locks, 30 Moss Close, Pinner, 
Middlesex, as it would be difficult to envisage a simpler 
mechanism for the purpose. Also, the lock presents no 
manufacturing difficulties, nor does it require any unusual 
materials, so production costs should be competitive. In 
addition to providing quiet, finger-light closing, the A.G. 
Roller Lever lock also locates the closed coor firmly against 
vertical and transverse movement, so preventing any shake, 
and it should be at least as safe in the event of an impact 
as the orthodox type. 

The components of the lock, for which patents are 
pending, are clearly shown in the accompanying illustra- 
tions. There are two assemblies, one of which is mounted 
on the shut pillar and the other on the door pillar. That 
on the shut pillar comprises a back plate and two horizontally 
mounted nylon guide blocks, the lower of which has a 
double-cam profile. At the inboard end of the plate is a 
flange; to this is stuck a rubber block which, to provide 
positive tranverse location, is lightly compressed when the 
door is closed. 

Each block is secured to the plate by a cheese-head bolt 
near each end and a set-screw in the middle. The bolts 
also serve to retain the plate on the pillar, and their heads 
are countersunk into the block. In contrast, the screw is 
fitted from the back of the plate and enters a threaded bush 
let into the nylon; its head is countersunk into the plate. 
The purpose of the medial screw is to prevent any bending 
of the block under load. 

It can be seen that the profile of the lower block comprises 
a curved ramp leading to a recess of approximately semi- 
circular shape, which blends into a second ramp. Beyond 
this ramp is a short horizontal portion connecting it to the 
second recess. These recesses form the half-latch and fully 
closed locations for the roller, which will be dealt with later. 
The centres of the arcs of both recesses are 3: in below the 
level of the top of the block, to prevent the roller from 
climbing out accidentally. Whereas the leading end of the 
arc of the first recess is continued to the top of the block, 
giving a slightly hooked shape, both sides of the second 
recess are vertical above the level of the arc’s centre. 

In essence, the assembly attached to the door consists of 
a back plate, a guide block and two levers, one of which 
carries the roller and is lightly spring-loaded downward. On 
the prototypes examined, Duralumin SP30 material is used 
for the guide blocks, because of its good frictional and wear 
characteristics in contact with nylon. he roller and this 
guide block, which slides with small vertical and end 
clearances between the two on the pillar, are on the exposed 
side of the back plate, near its upper edge, whereas the lever 
mechanism is enclosed within the door. Two cheese-head 
bolts, similar to those already mentioned, pass through the 
block and the plate to attach the unit to the door pillar; an 
additional countersunk screw secures only the plate to the 
door. The block has a cut-out in its lower edge, near the 
inboard end, to provide operating clearance for the roller. 

A hardened steel bush floats in the hole in_ the 


fulcrum end of the mild steel lever that carries the roller. 
This bush fits over a stud, the shank of which is pressed 
into the back plate and is secured by riveting. The lever 
is retained on the stud by a plain washer and a nut; since 
the bush is slightly longer than the thickness of the lever, 
it is trapped by the washer when the nut is tightened. 

The brass roller is mounted at the other end of the lever 
and has a similar bearing arrangement. It runs en a 
hardened steel bush, which is trapped between the lever 
and the cheese head of the pivot bolt passing through it. 
Since the lever is on one side of the back plate and the 
roller is on the other, the plate has an arcuate clearance slot 
through which the bush passes. The roller is retained on 
the bush by the bolt head. On production versions of the 
lock, stiff-nuts will be fitted to the fulcrum stud and the 
roller pivot bolt in place of castellated nuts, one of which 
can be seen in the illustration opposite. 

A detail of interest is that, when the roller registers in 
either of the recesses, the lever is inclined upward from the 
Any tendency of the door to move open under 
lateral loads, therefore, results in a small downward force 
mn the roller, tending to keep it engaged. In this respect, 
of course, the weight of the lever assembly and the spring 
loading, which is provided by two light tension springs, also 
help to keep the roller in engagement. 

The duplication of the springs is purely a safety measure, 
since the lock engages perfectly when only one is fitted. At 
their lower ends, the springs are anchored by small pegs 
riveted to the back plate, and their upper loops encircle a 
piece of steel wire formed in roughly the shape of a letter J 
with an incomplete bar. The half-bar of the J makes an 
acute angle with the shank and is pushed into a corres- 
pondingly inclined hole drilled in the lower edge of the 
lever, near the roller mounting; the curved portion of the 
wire is then sprung on io the semicircular end of the lever, 
which has a shallow peripheral groove to locate it. 

Pressed into a hole in the lever, at rather more than half- 
length from the fulcrum, is the hardened steel actuating peg. 
Against this peg bears a nylon thrust pad attached to one 
arm of the second lever, which is of T shape. The other 
arm and the leg of the T are connected to the external push 
button and internal handle of the door. This lever is made 


fulcrum end. 


The upper of the two 
assemblies is mounted 
on the door pillar of 
the car; it carries a 
roller that registers 
in the recesses in the 
lower guide block of 
the second assembly 
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This view reveals the 
simple mechanism of 
door-mounted 

The lever carry- 

the roller is 
actuated by a second 
lever, of T shape, on 
to which is riveted a 


thrust pod of nylon 


in two parts, riveted together; by virtue of the two-piece 
construction, the lever straddles its pivot bracket and so 1s 
well supported. 

It can be seen from one illustration that the bracket, which 
is riveted to the back plate, need not be at right angles 
thereto, as it is on the prototypes. There is no difficulty in 


mounting it at any convenient angle, and the actuating 
lever could even be parallel to the plate, if desirable for any 
particular installation. The working face of the nylon thrust 
pad has a double curvature, to avoid local wear owing to 
point contact on the peg. 

The inventor of this lock, W. R. Vane, has fitted an 
example to a car, and from an inspection of this installation 
it appeared that his claims are well justified. If the door 
was closed until the roller touched the first ramp, only finger 
pressure was shut it positively. The only 
noticeable resistance, in fact, was that necessary for slight 
compression of the rubber stop, to enable the roller to drop 
into its second recess. In addition, the door was securely 
held in the closed position, and the handle action to open 
it was remarkably light 

Other points in favour of this design include the generally 
low rate of wear without lubrication, owing to the use of 
nylon and hardened bushes, and the fact that the springs are 
only lightly loaded when the door is shut. A more robust 
bearing for the actuating lever might prove to be desirable, 
however, particularly if oblique loadings were applied to it 
by the handle and push-button linkages. Such a modifica- 
tion could readily be embodied, of without 
appreciably complicating the simple basic design. 


necessary to 


course, 





Pioneers of Petrol 

NOWADAYS, it is probably not generally appreciated that 
the name “petrol” came into being not as a general term 
but trade name. In 1859, the firm that was later to 
become Carless, Capel and Leonard founded in 
Hackney, then a hamlet to the east of London. Its business 
was the production of mineral oils and fuels of various 
sorts, mainly from bituminous shales, and well before the 
end of the century, the company was importing and refining 
American crude oil. 

Early in the 1890s, F. R. Simms, a frend and business 
associate of Gottlieb Daimler, approached Carless, Capel and 
Leonard for supplies of high-volatility fuel for the 
Daimler internal combustion engines he was importing. The 
company was able to meet this request, and its product was 
originally referred to as “Deodorized Petroleum Spirit, 
S.G. 0.680”. Early in 1893, it was decided to give this fuel 
a distinctive name. Simms suggested “Petrol” but the com- 
pany at first objected on the grounds that the word was too 
like petroleum, then a trade name for paraffin oil 

Simms overcame the objection and the term 
duly adopted. It was officially used for the first time in a 
pamphlet prepared by the company to publicize the new 
fuel. Although the name could not be registered as a trade 
mark, because it was a descriptive word, Leonard was at 
that time able to persuade his competitors to call their motor 
spirits by other names 


as a 
was 


soon was 


Anti-Corrosion Measures 


RECENT emphasis in Great Britain and Europe on the 
provision of improved corrosion resistance in unitary body 
structures is paralleled in the U.S.A. by processes intro- 
duced for the new compact cars. The Chrysler Corporation 
is using a seven-stage dip system for the Valiant, and also 
for the unitary bodies of their 1960 larger cars. In the 
under-body portion of the Chevrolet Corvair, the more 
corrosionally critical panels are, of course, of a heavier 
gauge of steel than that employed elsewhere. Some of the 
panels are sprayed with a zinc-rich primer, which does not 
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inhibit welding after the pressing operations. In addition, 
1 wax-base coating is applied to certain areas after welding. 

Galvanized sheet is used by Ford for the under-body 
panelling of the Falcon. Previous attempts to spot weld 
zinc coated sheet failed because of the build-up of zinc 
oxide on the copper electrodes; cleaning of the electrodes 
was required too frequently for economy of production. 
Chis difficulty has been overcome by wiping off about 
two-thirds of the coating from one side of the sheet, during 
the dipping process. Since the thinner coating is on the 
outside, where the welding takes place, the rate of oxide 
build-up on the electrodes is reduced sufficiently for 
cleaning to be unnecessary during shifts. 


Battery Charging System 


IN THE March 1960 issue of Automobile Engineer, 
reference was made to the Catylator battery cap, which 
reduces topping-up frequency and eliminates the risk of 
corrosion or explosions through gassing. Details have since 
been received of an interesting system of battery charging 
based on the use of Catylators. Known as Cyclocat, this 
system has been evolved by Harmer and Simmons Ltd, an 
associate company of Catylators Ltd. The purpose of the 
system is to effect charging as quickly as possible, while 
avoiding excessive gassing or overheating of the electrolyte. 

For its control of the charging rate, the Cyclocat charger 
depends on the fact that, when the gases given off by the 
battery are recombined to water in the Catylator, heat is 
generated, in direct proportion to the rate of conversion. 
Further, as a result of convection, the temperature of the 
Catylator is affected by that of the electrolyte. The varia- 
tions in charging rate necessary to prevent over-gassing or 
excessive temperature rise of the electrolyte are made 
through the agency of a temperature-sensitive device in 
contact with one of the Catylators. Before the cell voltage 
reaches the level at which gassing occurs, the charging 
current is, of course, dependent on the characteristics of the 
battery and the maximum output of the charger. Further 
particulars of the Cyclocat method are available from 
Harmer and Simmons Ltd, Roebuck Ruud, Hainault, Essex. 
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The Citroen Bijou 


1 Reinforced Plastics Body, Designed and Made in Britain, on the Well-proved 2 CV Chassis. 


The Bijou is a Small, Fully Equipped Car of Unusual Characteristics 


.) 
k EATURING the simplest possible four-seater body on 
a chassis of unusual design, the Citroén 2 CV saloon, fully 
described in earlier issues,* has over the years built up a 
reputation for toughness and reliability throughout the 
world. Its horizontally-opposed, twin-cylinder, air-cooled 
engine of 425 cm* swept volume and rated at only 12 b.h.p. 
is designed for long life rather for high performance. The 
reputation stems largely from the unique suspension system 
which, by a combination of long wheel travel and interaction 
between the front and rear wheels on each side, gives the 
vehicle a remarkable off-the-road performance. Each wheel 
is mounted independently on a swinging arm, leading at the 
front and trailing at the rear, while interacting helical springs 
mounted longitudinally at each side of the chassis frame 
control the wheels on that side. Bump deflection of a front 
wheel compresses both springs by means of a pull-rod, and 
has the effect of stiffening the suspension of the following 
wheel to meet the bump. A simple, dynamic shock absorber 
is provided at each wheel axle. The arrangement is so 
designed and phased that the vehicle can be driven fast over 
rough country, or even ploughed fields. 

Notwithstanding the practical merit of the chassis, the 
austerity of the body and the price, inflated by import duty 
and purchase tax, have tended to limit the appeal of the 
vehicle in Britain. Citroén Cars Ltd, at Slough, considered, 
therefore, how the ingenious chassis could be utilized in a 
more attractive guise. Rather than attempt to compete with 
well established, mass-produced, family cars, it was decided 
to produce a vehicle to appeal to a narrower but more 
discriminating market. In particular, there was thought to 
be a market for a small, high-quality, long-lasting vehicle 
as a second car in families already owning a larger car. Used 
for shopping and local mooring, such a vehicle would not 
need full family accommodation nor high power. It should 
require only a minimum of maintenance and attention and 
be capable of resisting deterioration without the protection 
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of a second garage. In both these aspects the air-cooled 
engine and the simple chassis design are advantageous. The 
problem of outdoor storage could be met by the use of a 
non-rusting, non-corrodible body 


Polyester-glass body 

It was decided to produce a body of the occasional four- 
seater type in glass fibre-reinforced polyester resin. This 
material has the further advantage that attractive lines could 
be obtained without incurring the heavy tooling investment 
required for the production of metal panels, which could be 
justified only by large-scale output. As will be seen in the 
illustration, the design finally selected has with some success 
adapted the characteristic body lines of the larger Citroén 
cars to the small vehicle. The overall dimensions are given 
on the drawing. 

Production of the body was entrusted to James Whitson 
and Co. Ltd, of Yiewsley, Middlesex, a coachbuilding firm 
that took up plastics fabrication in its early days and have 
a successful record in the production of coach and com- 
bodies and cabs. Additionally, they have 


vehicle 


mercial 





Above: The Citroen 2 CV has a very 
simple four-seat body mounted on 
a robust chassis having exceptional 
ability to cope with poor roads 
The engine is an air-cooled, overhead- 
valve, horizontally-opposed unit of 
only 425 cm®* swept volume 


Left: The British designed and built 

Bijou, with a low-drag body of glass- 

fibre-reinforced polyester resin, is 

produced as a small, ‘‘second”’ car 
that needs no garage 
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Strength, alignment and interchangeability of units is ensured by bonding 
components of the body in a stout jig. Here, the floor section is being 
bonded to the centre shell by means of strips of glass mat and resin 


built a number of car bodies and currently are engaged in 
the production of bodies for the new Warwick car. This 
firm undertook responsibility for detailing the Bijou design 
for production. Every effort was made to take advantage 
of moulding techniques to simplify production of the body 
and to fit it to the existing chassis with a minimum of 
modification. From the start it was borne in mind that the 
exceptional riding qualities and strength of the chassis would 
demand unusual stability from the shell in order to with- 
stand the loads involved in fast travel over rough ground 

Stiffness has been achieved with a minimum of metal 
reinforcement by ensuring that loads are adequately spread 
and by using the minimum number of separate parts. A 
complete body shell, consists of only eleven separate mould- 
ings. The largest component is the centre shell, comprising 
roof, pillars, scuttle, floor beams, rear quarters and tail. To 
this is bonded the floor panel, including boot floor and spare 
wheel carrier, the two rectangular mouldings which form 
box members and pockets beside the rear seat, and the dash 
panel. Doors, boot lid, bonnet, and wheel arches are the 
only separate components. 


Rapid development 
An important advantage of the use of reinforced resin 
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construction was the speed with which production tooling 


Only eleven separate mouldings 

make up the complete body, the 

largest being the centre unit em- 

bodying roof, scuttle, side members 

and rear quarters. The floor, dash 

panel and map pockets are bonded 
to the main structure 
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could be completed. The decision to proceed with the 
design was taken only in June of 1959, and a prototype car 
was prepared in time for the Motor Show of that year, by 
which time production moulds were well under way. After 
only about 18 months, with a comprehensive programme of 
development testing behind them cars are reaching the 
dealers in considerable numbers. At present, production 
capacity is arranged for 30 complete bodies per week. 

Conventional wet lay-up mouiding technique is used, but 
particular attention has been paid to the construction of the 
moulds, which are heavy and well-braced reinforced resin 
structures. The resins used for the body are by British 
Resin Products Ltd, and Artrite Resins Ltd. An Artrite 
resin of special formulation is used exclusively for mould 
construction, since it has been found that it produces a very 
hard and tough surface that ts highly resistant to pick-up 
by resin during moulding operations. To obtain the longest 
possible useful life from the moulds, they are thoroughly 
washed and dried alter every cycle, re-waxed and treated 
with a polyvinyl alchohol parting agent. 

The main body shell is built up of two layers of chopped 
strand glass mat, each weighing 1} 0z/ft*. Three layers 
are used for the more highly stressed doors and body rear 
quarters; one of the advantages of this form of construction 
being the ease with which local reinforcement can be 
provided by increasing the thickness of the skin wherever 
required. ‘The work of laying up is much simplified by the 
use of fully-formulated resins, which require no preparation 
by the user apart from the addition of the hardener just 
prior to moulding. The Artrite resin Type L.U. 102, for 
example, incorporates fire-retardant additives which, together 
with matched pigments, accelerator, thixotropic agent, and 
other components, are mixed under laboratory control. This 
relieves the user of the responsibility of dispensing the 
precise quantities of the correct materials and blending them 
into an appropriate mix. It also ensures that complete con- 
sistency is obtained from batch to batch; an important 
factor as regards the quality control of the end product. 


Curing 

Large mouldings are left overnight to cure in the shop, 
which is maintained at a temperature of about 70 deg F. 
Smaller parts are placed in a “hot room”, held at a tem- 
perature of about 120 deg F, to accelerate curing and to 
develop maximum physical properties. It is planned, as 
production builds up, to arrange for accelerated curing of all 
components, in order to raise the rate of mould utilization 
from once to twice per day and thus to reduce overhead costs 
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Rear interior of body, showing the floor pan in place, and one of the 
pockets which stiffen the rear quarters. The floor space on either side 
of the chassis platform is bridged by a sheet steel panel, riveted in position 


Body assembly 

One of the most critical operations in the whole production 
cycle is the bonding of the various sub-assemblies into the 
composite shell. To ensure accurate alignment, full strength 
of bond and interchangeability of components on final 
assembly, a sturdy jig is used. On this, the upper part of 
the body shell and the floor panel are iligned and 
clamped while glass mat and resin are applied to the joint 
lines. The assembly is left in the jig until cure is complete, 
to eliminate any possibility of distortion. In practice, any 
moulding from any of the six production moulds at present 
in use, can be matched with any mating component from 
any other mould. 

The major sub-assemblies are built up int 
bodies on the production line. Timber assembly platforms 
are used, final alignment of the 
mounting points being carried out on a production chassis, 
one of which may be seen in the illustration of this line 
The chassis has a central sheet steel platform, tl 
either side being filled in by steel panels riveted to the body 
shell, as shown in the interior rear view. This view 
gives some idea of the way in which strength 
have been assured by the use of deep sections 
curvature. One of the rear seat pockets can be 
position, where it forms a strong box structure at 


rigidly 


complete 


bonnet and the chassis 


e spaces on 


also 
ind rigidity 
and double 
seen in 
the rear 


Part of the body assembly line at 
J. Whitson and Co. Ltd. who are 
producing the body shells. Accurate 
alignment is assured by building up 
the assembly on the production 
chassis in the background 
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Very little steel reinforcement is required; stiffness is obtained by deep 
curvature. Steel channels strengthen the door-shut pillars, while trian- 
gular panels brace the scuttle and bonnet mountings at each side 
quarter. The only metal structural member in the rear of 
the body is the light-gauge, angle section, te bar connecting 
the two sides and forming a support for the rear seat squab 
It is arranged for the squab to fold 
capacity of the boot. 
components are to be interior 
in diameter, 16-gauge, steel tube 


ind the parcel shelf 
forward, thereby enlarging the 

Other metal 
front view. A length of 
is inserted in each windscreen pillar and carried down to 
floor level, while 16-gauge channel sections are bonded in 
to stiffen the door-shut pillars. The 14-gauge triangular 
insert in front of the door pillar, stiffens the scuttle assembly 
ind locates the bonnet-lock This sparing use of 
metal reinforcing elements is largely due to the ingenious 
manner in which very deep channels have been moulded 
into the panel edges. Door flanges, for instance, are about 
in thick, and about 1 in deep, yet they are hollow-moulded. 
Io achieve completely satisfactory penetration of glass-fibre 
ind resin into such deep and relatively inaccessible sections 
The result, in the case 


seen in the 


spigots 


may be reckoned an achievement 
of the large doors, is a very creditable rigidity. 

Weighing only 167 lb each, the complete body shells are 
given a coat of primer and delivered to Slough for final 
finishing and trimming. Mouldings are not impregnated 
with a finish colour, as is sometimes done, but a high quality 
coach finish is applied later at the Citroén works. It may 
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be noted that the general finish of these cars is of an 
exceptional quality for reinforced resin bodywork, due 
largely to the care that is taken with the preparation of the 
moulds. 


Final assembly 

Part of the final assembly line at Slough is illustrated. In 
the foreground is a 2CV chassis complete with engine; 
features of the unusual suspension system are clearly shown. 
The body shell, lowered from an overhead conveyor, is 
mounted at only four main points on the outriggers from 
the chassis frame side members. Four bolts in each out- 
rigger hold the body, which elsewhere is insulated from the 
chassis by rubber strips surrounding the floor panel. At the 
tail end, the body is further located on a steady support at 
the rear of the chassis, while the bonnet is hinged across the 
front of the chassis, so that it can be swung forward to give 
access to the entire engine and transmission unit, as 
illustrated. The wheel arches are bolted to the chassis and 
to the lower part of the scuttle. 

An unusual feature, shown in this illustration, is the 
method of headlamp mounting. The angular setting of the 
lamps can be adjusted from the interior of the car, as on 
the original 2CV model. They are mounted on a tubular 
cross-member, and tilted up or down by means of a steel 
rod controlled from the driver’s seat. This facility is 
rendered necessary by the soft, long-travel suspension 
system, which results in considerable change of attitude 
between lightly and heavily laden vehicle conditions. The 
lamp apertures in the bonnet allow sufficient clearance for 
this movement yet, by careful design of the recessed aper- 
tures, the lamps have the appearance of being conventionally 
mounted. 

Since the weatherproof properties of the moulded body, 
and the freedom from the frost hazard conferred by the use 
of an air-cooled engine, will tend to encourage outdoor 
storage of the Bijou, other commonly vulnerable items have 
been designed to withstand the practice. Bumpers are of 
polished light alloy and the door handles of stainless steel. 


Performance 

Before deliveries commenced, the Bijou was subjected to 
unusually rigorous tests for a vehicle of this class. One of 
the most severe trials entailed prolonged driving at speed 


over the M.I.R.A. test pavé. On this destructive stretch 


Complete body shells are mounted 
on the chassis at the Citroén works 
at Slough. The body is carried on 
four chassis outriggers and secured 
at each by four bolts. Rubber strips 
insulate the body from the chassis 








The bonnet swings forward on front hinges to give access to the engine 
and transmission. The 2 CV lamp-mounting system is retained, with 
driver control of angle for adjustment to suit variations in vehicle loading 


of road it was possible for a passenger to read a newspaper 
while travelling at 30 mile/hr. More important, the body 
proved its ability to withstand this harsh treatment. 

On poor road surfaces there is little noise inside the body, 
from either road rumble or suspension movement. This is 
largely attributable to the sound-deadening and non-resonant 
properties of the reinforced plastics body. The performance 
and economy of the new car are superior to those of the 
original 2 CV model, due to the exceptionally low drag 
coefhcient of the body form. Approximate figures for top 
speed and petrol consumption are 55 mile/hr and up to 
60 mile/gal respectively. The consumption rate quoted was 
attained during full-throttle runs on the Ml motorway. 

Although the new car is not intended to match the speed 
of popular family cars, it is quite capable of maintaining its 
place in a main road traffic stream. Its reliability, economy, 
comfortable ride, off-the-road performance, full equipment 
of good quality, and simple maintenance make it an attrac- 
tive and practical vehicle for its intended purpose. It is 
unusual in being specifically designed, from its inception, 
to withstand storage in the open, exposed to the elements. 
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KNOW 
YOUR 
BEARINGS “ 
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The Duplex Bearing No. 4 


The forerunner of this bearing was the fifty-years-old 
Hoffmann four-point contact bearing. The likeness will be 
seen by comparing the sketches below. 





The duplex bearing is really an angular contact bearing 
designed to carry thrust load in either direction, or combined 
journal and thrust loads, provided the thrust load is always 
appreciably greater. 


It is supplied with a split outer (type C.D.) or spiit 
inner race (type C.D.S.). The former pattern permits the 
inclusion of a larger number 
of balls in most cases. 


Both patterns may be 
supplied also for location 
duty, i.e. slightly smaller on 
their outside diameters pour Gna TypeC.D. Type C.DS 





a 


_. 
HOFFMANN DUPLEX BEARINGS 


are made in the following series:- 
IN INCH SIZES—LIGHT AND MEDIUM 
'N METRIC SIZES—LIGHT, MEDIUM AND HEAVY 





| 
N 
yee 


Manufacturers of precision ball and roller bearings—established 1898 


___—_, 
CED THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 





TELEPHONE: 315! TELEX Wo. 195! 
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An entirely NEW car seat 
Reclining Mechanism, the 
Widney 













lybat 


MANUFACTURED 
FOR 
MASS PRODUCTION 














This inexpensive but highly efficient seat 
mechanism can be adapted to suit most 
front-seat conditions. 

The back squab adjustment is controlled 
by a lever conveniently placed alongside 
the seat cushion, which can be fitted to 
either side of the seat. The mechanism 
gives 70 positions from vertical to horiz- 
ontal, each one securely locked. 

The seat squab is spring loaded—lifting 


the squab from the horizontal. 


Widney 


USED ALi OVER THE WORLD 








HALLAM, SLEIGH & CHESTON LTD. 


WIDNEY WORKS, BIRMINGHAM 4, ENGLAND 


Telephone: ASTon Cross 3581 Telegrams: ‘SUPERFINE’ BIRMINGHAM 
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The advariages/ 






Additional Safets 


The Tandem Master ¢ nder operates 
the hvdraulic systems to front and rear 
axles independently, and therefore pro 

re event of 


ides a Satety factor 
tailure in either of the two cu 






More Effiiciencv—Le vu 

Because there are no moving sea 

bore, the degree of efficien and 

tency 18 increased and, as risk f scormg 
the bore is eliminated, maint ance 


















greatly reduced 


Extra Life 
As there ts very little differe he 
hydraulic pressure betweer t twe 
hambers, the seal dividing them is not 

subjected to any pressure differential fron 


side to side. This balanced pressure acros 
the seal ensures 'onger seal life 


Simultaneou Operation le Pedal 
ravel 

Unlike other tandem master cylinder 
where the valves operate in sequen 

giving a double cut-off effect, the valves 
of the Girling Tandem Master Cylinder 
operate simultaneously, giving a single 
cut-off effect As cut-off represents 
ineffective pedal travel, it will be seen that 
the loss duc to cut-off 1s virtually halved 
when using the Girling Tandem Master 
Cvlinder 














No Air Problems 
A special self-bleeding 
facilitates casy bleeding o 
ircuit and also ensures that should arr 
gain access to the cylinders it can read 

escape, thus eliminating loss of efficiency 
which could possibly occur in this way 


Naracterist 
the hydraul 
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THE 
GIRLING 
TANDEM 
MASTER 

CYLINDER 





Many years of patient research and constant development have 
made it possible for Girling to announce this new tandem master 
cylinder. It has all the advantages of previous models but, in 
addition, gives completely independent hydraulic supply lines to 
front and rear axles from one unit, and therefore provides an 
inherent safety feature in the event of failure in either hydraulic 
circuit. In addition the design incorporates a number of other 
important features which increase reliability of operation and 
reduce maintenance. This new unit is indeed a worthy comple- 
ment to the highest standards set by Girling brakes today 

THE BEST BRAKES IN THE WORLD. 


GIRLING 


THE BEST BRAKES IN THE WORLD 
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An entirely NEW car seat 
Reclining Mechanism, the 
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This inexpensive but highly efficient seat 
mechanism can be adapted to suit most 
front-seat conditions. 

The back squab adjustment is controlled 
by a lever conveniently placed alongside 
the seat cushion, which can be fitted to 
either side of the seat. The mechanism 
gives 70 positions from vertical to horiz- 
ontal, each one securely locked. 

The seat squab is spring loaded—lifting 


the squab from the horizontal. 


Widney 


HALLAM, SLEIGH & CHESTON LTD. 


WIDNEY WORKS, BIRMINGHAM 4, ENGLAND 
Telephone: ASTon Cross 3581 Telegrams: ‘SUPERFINE’ BIRMINGHAM 





USED ALi OVER THE WORLD 
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hydraulic pressure betweer 
chambers, the seal dividing then 
subjected to any pressure differential fron 


side to side. This balanced pressure acros 
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the seal ensures 'onger seal life 








Simultaneous Operation le Pedal 
Travel 

Unlike other tandem master cylinders 
where the valves operate in quen 


giving a double cut-off effect, the valves 
of the Girling Tandem Master Cylinder 
operate simultaneously. giving a single 
cut-off effect As cut-off represents 
ineffective pedal travel, it will be seen that 
the loss due to cut-off is virtuallv halved 
when using the Girling Tandem Master 
Cylinder 


No Air Problems 

A special self-bleeding haracterist 
facilitates easy bleeding of the hydraul 
ircuit and also ensures that should ar 
gain access to the cylinders it can read 
escape, thus eliminating loss of efficiency 
which could possibly occur in this way 
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GIRLING 
TANDEM 
MASTER 

CYLINDER 


Many years of patient research and constant development have 
made it possible for Girling to announce this new tandem master 
cylinder. It has all the advantages of previous models but, in 
addition, gives completely independent hydraulic supply lines to 
front and rear axles from one unit, and therefore provides an 
inherent safety feature in the event of failure in either hydraulic 
circuit. In addition the design incorporates a number of other 
important features which increase reliability of operation and 
reduce maintenance. This new unit is indeed a worthy comple- 
ment to the highest standards set by Girling brakes today 

THE BEST BRAKES IN THE WORLD. 
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Cast 
with 


Precision 












* Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods 


* 


Engine blocks and cylinder heads 
in high duty iron. 


* Castings of the highest quality in the 
desired quantities at the right time 


* The greatest technical experience 
augmented by quality control 
of production. 








Automatic Transmission Turbine 
Blades require no hand polishing 
and vary in thickness 

from 0°375” to 0°040”, 

Aluminium Casting produced 

by combination of She!l, 

Piaster and Die methods. 














STERLING METALS LTD 


PHONE NUNEATON 4221 


bea 
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TESTING ENGINES WITH THE 


NA 


Retaining the well-tried 
and long-established 
Froude power-absorbing 
elements, plus the Froude 
reputation for scientific 


accuracy of readings, this 





revolutionary, small, compact 


HYDRAULIC yrnamemetee_ 


represents a notable advance 

in Dynamometer design that 
has only been achieved by long 
experience as specialists in 


Engine Test Plant. 





WIDE RANGE OF POWER& SPEED 
REVERSIBILITY 
LOAD THROW-OFF DEVICE 


MINIMUM MAINTENANCE ) 







A 








LONG LIFE 





The contro! system has the great 


advantage of allowing a very wide 





range of powers and speeds on any 


size of G. type Dynamometer, so that The Froude 6:4. Denamometer disks with powers we vo 398 
B.H.P. at 2000/6000 r p.m. and is only 26° (660 mm) between 
half-coupling faces and 377 (950 mm) wide 


HEENAN & rROUDS LIMITED 


WORCESTER ENGLAND 


large and small engines can be tested 
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SPECIFY 
WESTERN THOMSON 
WAX ELEMENT 
THERMOSTATS 


Many other manufacturers specify 
Western Thomson for their 
pressurised engine coolant systems 
including Rolls-Royce, Alfa Romeo, 
Jaguar, Leyland, Fodens, Perkins, 
Petters and David Brown. 
Western Thomson wax element 
thermostats are specially built to 
withstand pressure and vibration. 
They are simple and robust. They 
are actuated by the expansion of 
solid wax,and they have no stressed 
metal parts to suffer fatigue. Con- 
sequently, they give long trouble- 
free service in engine-cooling 
systems. 

Available for use with or without a 
by-pass, and start-to-open tempera- 
ture setting from 85° to 185°F. 





COHWW PD LOUY VION LLILD) 





CONTROLS LIMITED 


A MEMBER OF THE ADAMANT AND WESTERN GROUP OF COMPANIES 


THE AERODROME .-. READING - BERKSHIRE - TELEPHONE: SONNING 2351 - TELEGRAMS: ‘HAWK'" READING 
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HIDDEN TREASURES 


ee 
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Deep in the waters of the Persian 
Gulf . . . along the coasts of Ceylon, 
Australia, Borneo, Venezuela... in the 
lagoons of the Pacific Islands . . . are 
found the pearl oysters, valued for the 
heautiful product which has been used 
for personal adornment since primitive 


man first used shell fish for food. 


And deep in the heart of the world's 
finest car engines lies another treasure 
..+. @ RENOLD TIMING CHAIN, 
It’s a gem of a chain—smooth running 
and flexible, capable of innumerable 
driving arrangements and outliving the 


; . 7 
engine itself, 


TIMING CHAINS 
stand the test of time 





NOLD CHAINS LIMITED ° MANCHESTER 


ae | 


- 














INDUCTION 
HEATING 
EQUIPMENT 













GENERAL 
PURPOSE 
FURNACES 












CARBURISING 
EQUIPMENT 






Every heat-treatment requirement of modern industry is met by the very wide 
range of Wild-Barfield equipment 

Over 40 years’ specialist experience of building electric furnaces to the highest 
standards of workmanship has placed Wild-Barfield in the unique position of 


being able to offer an unparalleled service both in research and manufacture. 


WILD 
Fi 





Yea) FOR ALL HEAT-TREATMENT PURPOSES 
FURNACES 


Backed by 40 years’ specialist experience 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECI W \ D-BY-P. RD, RTS. | 
wees 
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SECOEUTFOUUEOS SPOR STC ET, SAELCECMEVECT £ FUN 


A NEW HIGH LEVEL 
IN HEAVY DUTY 
AIR CLEANER 
PERFORMANCE 


AIR FLOW CAPACITIES 
from 450 to 950 c.f.m. 


Up to 98% of foreign 
particles are removed 
by the primary centifruge 
stage,with the Long Life 
paper element bringing 
the overall efficiency 


up to 99.9% 


as tested to B.S.S. 1701 


we 


Alternative tubular 
side inlets and outlets 
are available at 
various angular 
positions. 


A range of the world famous heavy 
duty DONACLONE DUO-DRY Air Cleaners 
is now being produced under license 
from the DONALDSON Company inc., 
U.S.A. by... 


COOPERS 


MECHANICAL JOINTS LTD 


Lianfoist Works, ABERGAVENNY, Mon Telephone 1045 
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SPECIALISTS IN PRECISION 


The BRD organisation has been built ny 
on the ability to maintain high Sy q 


standards of precision for quantity production 
In every sphere of transport, more 
and more manufacturers are ) 


turning to BRD for the answer to their 


problems; crankshafts, constant o ——- 
velocity joints and transmission equipment 
for cars and tractors, turbine __ sesame 


blades for aircraft engines and ships, \-=- ie es 


all form part of BRD service to industry 


WALSALL 655] 


Telephone: 


STAFFS 


ALDRIDGE 


a) 
un 
«od 


B.R.D. COM-PANY 
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GASTINGS LIMITED 
makers of 
Malleable Castings 
for famous firms 









Leyland Motors specify OUR 
free cutting malleable castings 
because they reduce costs. 

We satisfy one of the largest 
makers of public service vehicles 
in the world with sound, accu- 
rate and easily machinable 
castings. 

You, too, can save money by 


specifying our free cutting 





CASTINGS LIMITED-’ 


FOUNDED 1835 
SELBORNE STREET, WALSALL, STAFFS. Je!: Walsall 3118-9 
and at LICHFIELD ROAD, BROWNHILLS, STAFFS. Tel: Brownhills 2318 
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Where STRENGTH 


and 
LIGHTNESS 


combine 


Like the industrious ant, a John 
Thompson motor pressing is called 
upon to bear loads and stresses 
several times its own weight. 

With skill, technical knowledge and 
unique experience, John Thompson specialists design 
pressings that produce maximum resistance to shock 
and stress, with a minimum thickness of metal. 

This economy of metal enables John Thompson to 
produce pressings, to extremely accurate dimensions, 
which often cost less than components made 

by other processes. 

For the past 50 years—in an unbroken sequence 

of contracts—John Thompson have supplied motor 
vehicle pressings and components to many 

leading motor manufacturers, including Rolls-Royce, 
Daimler, Rover, Austin, Leyland, and Albion. 


JOHN THOMPSON ie 
MOTOR PRESSINGS LTD. | eS 


For detailed information write or ‘phone : 


JOHN THOMPSON MOTOR PRESSINGS LTD., 
WOLVERHAMPTON. 
Tel: BILSTON 41121 
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INGERSOLL 


CUTTER GRINDER 


















Capacity 4" to 390” dia. Cutters. 


Accuracy is @Ssured 
by Single S€fting. 


Simple and easy 


10 operate. 


Ww.!. 
NDON 

ET LO 

REET CURZON STRE 

N ST 


VAUGHAN e 


8 
Tel. Notts 8800 
" TTINGHAM 
WILFORD CRESCENT NO 
D 
miesleu— 
IATES 
ASSOC 


60 
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For many years, William Mills 

On with her head | nave supplied aiuminium castings 
. forthe cylinder heads, sumps and 

manifolds of Jaguar cars. The 










range of Mark 2 models, intro- 
duced for 1960, uses similar 
castings in LM4 alloy, and the 
intricate cylinder head casting 
shown is a fine example of 


modern foundry technique 


Aluminium alloy 
castings 


by 


William. Mills Limited 





WILLIAM MILLS LIMITED, FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEONESBURY, STAFFS 
APi32 
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One man and one hundred nuts 


How long should it take him to fix them? 


Accord i k 
as long as 1971 i r ) 
man wi ce al 10 1 ite 
of Simmond 16” Nyloc 
Common se! ivs tl 
when assembly « I I i 
ind rheads, tl j 1 
und £2 00 W 
Simmonds to car I 
©) 
lata for M 
I Limite l 


SIMMONDS SELF-LOCKING NUTS 





' f£G 
SIMMONDS AEROCESSORIES LTD - TREFOREST - PONTYPRIDD - GLAMORGAN 
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Efco-Udylite 








“BI-NICKEL” 


a dual nickel system 


employing 





ww WEW) N2E 





Semi-Bright Nickel Process 
which produces a soft, ductile, sulphur-free deposit, 











in conjunction with 





66 





Bright Nickel Solution 














WAP DIDTA 


Both N2E and 66, possess good levelling 
properties; can be filtered continuously 
through active carbon; produce bright, 
clean deposits in recessed areas. 


For zinc alloy die-castings use 
Efco-Udylite N2E semi-bright nickel plus 
Efco-Udylite 66H bright nickel. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 
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CLIMATIC 





STRONG BUT LIGHT Here is a laminated plastics material that 

RESISTS CORROSION 

WITHSTANDS CLIMATIC EXTREMES 
ELECTRICAL INSULATOR extreme climatic conditions, from 
MACHINES EASILY 

STORES INDEFINITELY 


TUFNOL 


(REGD. TRADE MARK) 


has given successful service in the most 


the sub-zero temperature of the Poles to the 
intense heat and humidity of the Equator. 

In wind, rain or sunshine, Tufnol is giving long 
and reliable service for such components 

as ships bearings, yacht fittings, 

aircraft control pulleys and sledge runners. 
Why not ask for an engineer to 


Available in 
SHEETS, TUBES, RODS, ANGLES, CHANNELS AND IN SEVERAL BRANDS come and talk Tufnol with you? 


TUFNOL iT oOo - PERRY BARR : BIRMINGHAM 2268 
385 
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INTERED 


ETAL 
MM OMPONENTS 
(CHARD) Ltd 


he 

a 

if \s 

“A 
YOU our customers, have forced our ambitious 
expansion plans because 

YOU know of our technical ability and “Service to Industry’’ policy, so 
WE are “ moving with the times’’ and mov ng our works location to our large new factory at Crewkerne and 


WE can now offer a 
CH LAKGER modern plant (with far greater facilities) and a 
force of representatives 
to serve you, our customers 
li components 


/ \ 7 E R E D NOW more than ever you can specify SINTERED METAL for small 
(circumscribed within a 4” dia. circle) in large quantities (no limit) at /e 


Me TA L half the conventional price 
oy MPONENTS BODEN WORKS, CHARD, SOMERSET.) oe 
(CHARD) Ltd  wenbir al the Sete 




















Two examples of how the Ford Motor Co. 








= Ltd., use “‘Stellite” for protecting wearing 
2 parts of their jigs and fixtures. 
5 The alloy guarantees prolonged accuracy 
y because it is proof against swarf abrasion, 
> hammering, rust and general corrosion. 
5 “STELLITE”’’ PROTECTS 
5 JIGS & FIXTURES 
! at GO90 
Send for SP.21 which explains ’ 7 = 4 rv = 
how easily tt 5 protection j SS A a; E 2 
roth ~oocguadiabay ey ae 4: 
Jigs and fixtures A tee Fs ea Ae : ~ 
fim, / = >. * on s ? 
. / ss 
revere pad ~— 
DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 
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FRY’S DIECASTINGS LTD 
OFFER 


YOU... 
cS 







CO-OPERATION \/ 


Let us advise you at the design stage, where ec y es 


begin 
PRODUCTION CAPACITY Y 
Our works situated in London, The Midlands and the 
North East, provide a prompt service to all parts of the 
country. 
MODERN TECHNIQUES \/ 
Our toundry resources are completely up-to-date and we 
undertake castings in a wide range of non-ferrous alloys 
WIDE EXPERIENCE ./ 
Manutacturers big and small are on our order books and 
the products listed cover many industrial fields 
SEND FOR OUR TECHNICAL BULLETINS 


These give a quick survey of 
diecasting processes and possibilities 


PRESSURE AND GRAVITY DIECASTINGS IN NON-FERROUS ALLOYS 


FE. rR, YW Ss) - pap with the fac ties, capacity and achievements 


FRY’S DIECASTINGS LTD., Prince George’s Road, London, $.W. 19. Telephone: MITcham 20141 (6 lines). 


WORKS ALSO IN THE MIDLANDS AND NORTH-EAST 
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ENGINEERING AND 
TECHNICAL FACILITIES 
TO ENSURE QUALITY 

AND CONTROL AND TO 
PROVIDE SERVICE ON 


CASTING DESIGN AND Cc & B Ss ~~ iTH 
METALLURGICAL CONTROL a oe : 
HIGH DUTY GREY IRON Li al ITE D 


HIGH STRENGTH & GOOD STRUCTURE 


WEAR RESISTANCE IRONFOUNDERS 
WITH FREE MACHINEABILITY WOLVERHAMPTON 


SAND CONTROL 
DIMENSIONAL ACCURACY 
SMOOTH FINISH 





QUANTITY PRODUCTION 
CAPACITY 


SERVICE 











<> 
Whatever your fastening problem, 


Wiley can make a bolt for it—and 
a nut too—ask them! 


IL make a bolf for a! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 








M-W.6] 
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a built-in A.I.D. component 


Strange to think of lightness Three talented members of a ver 
; family 

an > 
as a extra in any product MODEL 27 Spray Gun 
Yet operators can actually feel Designed to give wide a 
ot age from any radius ar 
the difference in weight in an suitable for working where 
AID gun. Once you start using reEIrCIes 

MODEL 2 Spray Gun 
AID in your works, operator This light hard-working g 
fatigue becomes an outdated all the principal aircraft 
engineering works 

problem. Even a girl can use MODEL 14 Spray Gun 


them for hours without tiring 

AID guns make light work 
of many other problems, too 
They strip down in minutes for 
easy cleaning and incorporate 


the minimum of wearing parts 


AIR INDUSTRIAL DEVELOPMENTS LTD 


AIDSPRAY WORKS SHENSTONE NR. LICHFIELD STAFFS ENGLAND 


Tice 45 Paia Crescent, W wdale. Ontaric 


Phone Shenstone 341 Groen Aidensay. & ‘ 
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STEEL STRIP GETS OFF TO A 
CLEAN START 


HABERSHON 







Before any slab of steel is selected for hot rolling 


into Habershon strip, it is subjected to ‘‘wheel- 






abrating”. This high-velocity bombardment not 







only cleans off rust and scale, but it clearly reveals 


any surface faults in the metal 






Ihe photograph clearly shows the effect of this 






preliminary process, by which Habershon’s 






ensure that theirstripis right—right from the start 
Habershor 
tha DERS QO s, RIP 


coh) means quality in quantity 


J.J. HABERSHON & SONS LTD ROTHERHAM 








@ 


yi the New Speetol *::: 
UNIVERSAL STRAP CLAMP 


PATENT NO 
747778 







WIDE RANGE-EASY SETTING 


Due to Centre Trunnion Design 
This clamp gives firm, rigid clamping 

over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion — . 
Design allows instantaneous rotation of 

the forged strap to give any work height 

up to 3;° with the standard bolt and e 3 745) 
represents a big advance in clamping CLAMPING 
methods of this type. RANGE 
from 


Speed Tools (2 me, = 


VEREKER HOUSE, GRESSE ST., LONDON W1. Museum 1039/1099. 




















PACKING 


NRP 
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Static, it's balanced but rotating...? 






















Two very different stories. You cannot 
detect dynamic out-of-balance in a static 
workpiece. Set it spinning, oscillation 
begins, centrifugal forces soon exceed the 
dead weight of the rotor... result: 
inefficiency, even fatigue failure, or damage 


to buildings if the rotor is a big one. 


Detecting and measuring out-of-balance has busied AVERY'S 
Technical Department for a long time. It's produced machines 

like the one shown. Rapid, direct electrical indication of unbalance 
amount and position is given by means of the Wattmeter system 
far more sensitive than most normal commercial usage requires 
Readings can be converted, into units of correction 


(depth of drill holes, number of weights, etc.) 


Send for illustrated booklet, to the address below, quoting reference AE1 


AVERY for ELECTRODYNAMIC BALANCING 











W. & T. Avery, Limited, Birmingham 
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* H.T., in this instance, stands 
for High Tensile —- High Tensile 


bolts from Lanarkshire which 
ea on stand no nonsense from the 


stresses and strains imposed by 
* engine vibration, chassis flexing, 
H.T. body movement. If you want 
to anticipate the unexpected, 
specify Lanarkshire H.T. bolts. Bolts offered on ‘immediate 
return’ delivery terms in R, T and V grades embracing 
45-75 tons range. Bolts ‘off-the-shelf’ in B.S. 1083 
(Whitworth and B.S.F.) and B.S. 1768 (Fine and Coarse) 
threads. And if you have a special design in mind — 
Lanarkshire are the people to do it well, do it cheaply 
and do it quickly. 


DON’T CHASE BOLTS—trace them—quickly—with the 
Lanarkshire Stock List on hand. Issued FREE every month, 
buyers tell us it’s a great boon in requisitioning. Ask to 
have your name put on the mailing list. 


LANARKSHIRE 


s°O:i T ei Pe a a ae 





Hamilton, Lanarkshire, Scotland. Tel: Hamilton 1941/5 

















All the evidence... 


. of laboratory investigations, confirmed by 
many years’ experience in service, shows that 
anti-freeze containing sodium benzoate ‘sodium 
nitrite corrosion inhibitor is the SAFEST and 
most effective FOR ALL TYPES OF VEHICLES. 

Wise Counsel recommends year round use of 
sodium benzoate nitrite inhibited anti-freeze. 
The best brands contain 








AED. TRACE MARK 





aaa = 


or 


Sodium Benzoate 


W. J. BUSH & CO. LTD - LONDON E.8 - ENGLAND 
Telephone : CLissold 1234 
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These 


platers screen 
meet the a= 
standard 


E ¢ 





To date these out-platers have joined 
the MOND LABELLING SCHEME and 
will supply manufacturers with certified 
work plated to the requisite grade of the 
BRITISH STANDARD 1224:59 


Birmingham 1 


ENGLAND 
» New Brid 
LONDON AND HOME COUNTIES eke 
ABBEY PLATING WorKS LIMITED 
Wycombe Road, Berestord Avenue, Wemb Midd 
AMALGAMATED PLATING Works Lip 
28-32 Britannia Street, WC1 
ATLAS PLATING Works Lip 
“yg Avenue Road, Acton, W8 
B. BERGER AND Co Lip 
Tonbridge Road, Harold Hill, Romford, ! 
N1-CRAFT LIMITED 
nworth Trading Estate : bagorty- : ‘ Road. Ro hdale 


la 
dampton Road West, Feltham, Midd 
This NORTHERN (RELAND 


SEX PLATING ( Lip 
Elm Grove, Wimbledon, SW1g 

GERHARDY Bros Lrp Gr. Missenden, Buc GHROMIUM 
Due HaARRIs PLATING Works LT! 

18 New Whart Road, Ni PLATING 
Homes PLATING Co Ltp is 
Blackheath Grove, SE3 NICKEL 
Hor._eY ENGINEERING AND PLATING Co Lip - ; Seiclineainin 
Smallfield Road, Horley, Surrey = 2 = : mabenncag sims Cates . ScorLann) Lte 
w Horwood AND SON I TD = = —> ] } ria 4 l arkt all, Lanarkshir 

774-6 Seven Sisters Road, Tottenham, N1< 


oe God oe Contact one of these platers—and be sure 


Stock Road, Southend-on-Sea, Essex 


—— ee that you can safely display the important 


sarees Miaied teaeens, tices ailing Winn, Shen Label of Plating Quality on your product. 
J}. MercaLre (PLaters) Ltp 
735 Old — Road, SI 7 Good plating is good business 
1ITCHAM PLATIN ( ID 
37-39 Western Road, Mitcham, Surrey ere Use quality labels on your chromium plate 


MURRIVAN Ltp 99 Tamworth Road, Croydo 


Q.B.E. PLatinG Co Ltp 48 Strafford Road Acton 3 SEND FOR DETAILS 


THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK:. LONDON - SWt 


TGA P4/! 
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Manufacturers’ Enquiries only 


MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 


f smal metal pressings 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 


An important new book 


for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 


1 vehicles 


ith 


covers all the standard problems connected with roa 


including much material which has not hitherto been collected together 

VI EC HAN j CS in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 

torque relationships and gear boxes; vibrations and springs; brakes 

OF ROAD pneumatic tyres; dynamics and directional stability The book has 

been specially written for students of motor engineering, junior! 

designers and draughtsmen, but it will also be of interest to students 


V am iby d C i =< of engineering in general 
- : P a ARAIRA - 


Contents : 


Steed fn) an A ( | MiMech €& 
Problems of Equilibrium—-Moton along a Straight’ Line—Angular 


Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 


ind Transient Motion of a Vehicle 


35s net. by post 36s 4d 287 pp: 198 illustrations 


from leading booksellers 
Published for AUTOMOBILE ENGINEER by 


lliffe Books Ltd Dorset House Stamford Street London SEI 
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We are specialists in the manufacture of precision 

and standard fasteners for the Motor Industry 

NEWALLOY Wheel Bolts, Wheel Studs. 

NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 

NEWALLEX - Induction hardened Spring Shackle 
Pins and Bolts. 

Standard bolts and nuts supplied in “R”, “T”’, 

and “V” quality, and other Alloy Steels. 





Rinne 


% + x 
ie 


ar * 
* , - g 
.; 
§ 


a» 
7 


Group of typical components, 
as supplied to the leading 
motor car manufacturers 


pai 
|] 
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aimler 


USE 


CLANCEY 


CHILLED FACED CAST-IRON TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 











G-CLANCEY L™= BELLE VALE HALESOWEN 


TELEPHONE: CRADLEY HEATH -: 69411-2-3 


pny SHIMWELL’S ‘LONDON’ KNYGHTS .. . 


4 Kayght to remember 





It was a darke and stormie Knyght 

(And rane cavme downe in torents) 

All ‘London’-clad hys ladie tayre 

Dvd rescue, from that Foul Knvght’s lare 
















. (Who's cote was rusted past repayre) 
. byne prase, then, ‘London’ warents | 
New . ; . 
Belt Driven ~~, 
Exhauster ‘ , = 
' i le SB i! “y 
4 A ) . r le von 
¥ y) : BS e ~| 
; y & > GY = 
&£ ° A \ yh ‘YY mn i“ ae 
) . _ \ < 7 iM =, ee) 
Si : f 4 . \ yy sa OE 
| uw 
. L ~\ o 
E.240 Ms ; 
Mark I! SN 
% Very High Efficiency L/ ¢ 
¥* Self-Contained . 
%e 240 cu. ft. per hour, weight 11 Ibs ¢ ing f tail 
% Low Price elles ne 
= I dor ie 
! SHIMWELL & C? LTP ec" 
Feeny & Johnson Ltd. Le Nee bese 
WELLINGTON ROAD, LEYTON, VONDO 
LONDON, E.10. LEYTONSTONE 2281-3 © Cane yy 
134-136 EALING ROAD WEMBLEY. WEMbley 4801 & 4802 
DHB 8564 $/s0 
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THE MORGAN CRUCIBLE COMPANY LTD. 


AND 


BRITISH BELTING & ASBESTOS LTD. 








announce the formation of 





MORGAN-M:!NTEX LIMITED 





























Morgan-Mintex Ltd., wi// manufacture 


“SINTERLINK”, sintered friction 
materials, hitherto manufactured by 





The Morgan Crucible Company Ltd. 
“SINTERLINK” will be marketed by the 
Mintex Division of British Belting & 
Asbestos Ltd. Cleckheaton, Yorkshire, to 


whom a// enquiries should be addressed. 








BO 


MORGAN-MINTEX LIMITED 


POINT PLEASANT, WANDSWORTH, LONDON, S.W.18 





Registered Office: Northfields. Wandsworth. S W.78 


EE 
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sens of Fire ETINO™ 


\lv prepal ed 
with 





cla 
been spec 


to comply 


folder has 
Act. It 


This for you 
to make I easie! 
uirements © . 

" 
pes of equipn 


ry of La 


hove 

a ° 

the red ent spect 
»s the ts bout 

Tera cable in the Minist 

sle 


jO19. 


nik 
fied as suita 





Leaflet No. 


The provisions of this Act, effective from Ist December, 


1960, require that “in every factory there shall be 
provided and maintained appropriate means for fighting 
fire’. Be sure that you obtain a copy of this folder 
before you take action to fulfil the new requirements 
relating to fire safety. Available on request without 


obligation on your part. Write to Dept. A.E.12 


THE PYRENE COMPANY LTD 


phone. NICtorim 8474) 


LONDON, S.W.1, (Tek 
BRENTFORD, MIDDX 


9 GROSVENOR GARDENS 
Head Office and Works 
Australian Plant: MELBOURNE 


Canadian Plant: TORONTO 
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PLAIN OR INTRICATE 


RRIDINE & MILES 


SHAPE METAL TO YOUR REQUIREMENTS 


For press work in brass 
PRECISELY 02.352 sto 

or tin plate 
Carridine & Miles can meet your specification. And you'll 
find, too, that they match up to your requirements in 
terms of accuracy, quality, service and economy 
Carridine & Miles ltd © Bromford Lane © Erdington 
Birmingham 24 Tel Erdington 7431 5 Telex 33265 





MOULDS 
for ROTATIONAL CASTING 
of ARM RESTS, etc. 


available separately, 
ing one piece P.V.C. articles. 
ening formers can be inserted before foaming 
J h graining or imitation 


shed wit 


pment nsists ol 


co 
ollow 


es can De fir 


LONDON & SCANDINAVIAN METALLURGICAL CO LIMITED 
(Tool Division) 


Wellington Road. Wimbledon, London, $.W.19 Telephone : WIMbiedon 6301-4 
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the green, twickenham middlesex 


Automobile Engineer, December 1960 








for outstanding quality 


Modern manufacturing techniques and first class 
workmanship enable BHB Pistons to obtain the high 
Operative standard and consistent performance 
demanded by the Automobile Industry. 


automotive 
engineering limited 


SE ENGINEERING GRO 





telephone POPesgrove 2206 9 telegrams ‘MOTIF’ twickenham 
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CONSULT 
The rust 





menace - 
experienced 
multi- drilling 

| ll ik ks specialists 


& Pa facture the widest 


maT T Inside 








wanes this 











cARacl! — packing 











Tell us your production problems 
L —they may not be problems to us 
- 


SLACK & PARR LIMITED 











] | KEGWORTH . Nr. DERBY 
Telephone: Kegworth 306 





| | Ik/niz 


i = 














Stout tmber is not enough to protect ferrous parts in 
transit. Rust develops imside packing cases unless the 
contents are effectively protected. Don’t gamble with 
your reputation and your overseas customers’ goodwill 
Use RODOL and eliminate rust damage altogether for 
it really does give complete protection. 

It’s easy to apply for parts can be sprayed, painted or 
dipped. RODOL is available in several grades, each of 
which has a useful range of applications. 


Write now, while you think of it, for technical information 


and literature. 


ODO 
against vust 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone : HYDE 347! (5 lines). Telegrams : EMULSION, HYDE. 





RELIABLE 





AUGHAN & CO. 


(MITRE WORKS) LTD 
WILLENHALL Staffs, phone 486-7 


A.J 





Also ot LONDON, WEST BROMWICH. WEWCASTLE-OW-TYNE, CARDIFF, GLASGOW AND BELFAST 
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Po td ug 
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hen the going 


FORGINGS 










/ 
PIRTH-DERIHON 


SHEFFIELD 
X DARLEY DALE 


a ’ . 
™ a t 
’ ‘ 
7 _ *> 
° «\ 
7 7 
ee < 
4 lJoimm. ¢ our Film F 
min sound commentar ‘ > 
entitled “ Drop Forging j 
m Alloy Steels,” 1 . < ; 
avatlatie on vequest é 5 = 
Heavy duty axle. Scammell Lorries Ltd 
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MARSTON 





Machine \ 
Capacity and\ 
Capable hands ‘ 


RADIATORS 


in copper and light alloy 
{olan daleme-lUl celiale) eit = 
and aircraft industries 





* REPLACEMENT 
BLOCKS 





7 
/ * FIRST CLASS 
REPAIR SERVICE 






































MARSTON EXCELSIOR LTD. 


(A subsidiary company of Imperial Chemical Industries Limited) 


Dept. P.16, 
49/59 Armley Road, Leeds, England. Tel: Leeds 3-735] 





nenollc+ 
\d- 









tes 
MACHINES 


Phosphor 


Vk 1a ieee eS Bronze Rods 
= & ~* 4 by F a st from +" solid to 4” solid or cored 








Also Centrifugal Cast and Chill Cast 


2 


Range of sizes from 4” solid to 114" cored 
* 100°. fault free %* Super finish and quality 
% Any length up to6 ft. | % Dimensional accuracy 


Send today for full details 


o WRE : { TANDEM WHITE METALS 
@ ESCO GUN METAL INGOTS, etc 

119 Te Mitcha 203 

1 (oar 4 


THE CO-ORDINATORS SERVICE (ENGINEERING) LTD 
SHADY LANE - BIRMINGHAM 22A - Telephone: GREat Barr 4237 
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Fit AL-FIN 


Armoured Pistons 


Stuart A. Barr, director o ll Ar? Tours, igh-speed haulage on the new motorways soon shows 


_pereeepegenenmmie iain. t 


PROOF OF AL-FIN’S SUPERIORITY 


| 
| lefects in engines many break down completely 
For some time now we have en rey , , : 

| pistons in our fleet with your Al n Bonced type under this gruelling service. You can save money if 
as our vehicles become due for overhaul . , 

l The excellent performance of these bi-meta you follow the examples of leading fleet operators, and 
istons, plus the extra length of lif I r . : 

| meee ben a he period has Fin pistons. Even in the most severe conditions 
were correct in standardising on 7 

| engines. This, in turn, has decided idardi 

| ~ po. : on pee et see UINSRY & this longevi } ring groove belt of austenitic 
and therefore on all new vehicles pis 3 Wi 

: be specified, and by using them f le Outset we which is molecul: united with the aluminium 


+ 


ry pistons by 2to 1. The key to 


are convinced we shall benefi ; 
MESSRS. WALLACE ARNOLD TOURS LTI F LE ody hi ring sts wear, reduces overhauls, 
FAMOUS FOR THEIR CONTINENTAL TOU FLEET , - , ; . . 

OF OVER 200 LUXURY COA‘ ND 20 SERVICE |} a vide! in ost operation. Fit Al-Fin 


dock 


y Dealer r r it fitting AL-FIN 
AL FIN er , - “wane | montncrong 
THE CHOICE OF THE EXPERT ail 
WELLWORTHY LTD - LYMINGTON - HANTS 
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ALUMINIUM BRONZE CO.,LTD. 
Wallows Lane-Walsall Staffs. Tze mete at satt 





Specialists in ayer 
0 
ULF ose 






mO 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


“HERMETIC’’ WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
HONE EA 9 ‘ shed 1895 GRAMS * HERMETIC, BIRMINGHAM 















a” 


COU YOUR COSTE 1 HALF 
With the lool. rotating 


oe UP TO SIX TOOLING STATIONS (Fz ( (ti 
* A COMPLETE RANGE OF MODELS 


TO MEET ALL PRODUCTION NEEDS 


ENQUIRE NOW As to just where and how the ‘Endomatic’ 


can cut your production costs 


se COMPLETE ENGINEERING SERVICE AVAILABLE ON YOUR OWN PROBLEMS 


MADE BY: GIDDINGS & LEWIS-FRASER LTD., ARBROATH, SCOTLAND. TEL: ARBROATH 2033. GRAMS: GALFRA 


SOLE AGENTS FOR UK SYDNEY G ONE rc 8 BALHAM #H NDON W 12 TE BATTERSEA 244 
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MULTIPLE DRILL HEADS 


GN 
pact IN DES 
mo oR ADJUSTABLE 


0 
x — WIRE DISTANCES 


Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum. distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 


' covering a wide range ot sizes 
- MAXIMUM PRODUCTION ON DRILLING, REAMING, 


Z TAPPING AND SPOT 


FACING OPERATIONS 
Aue We also manufacture Rotary 


p) Cam and Profile Milling 

EN INEERING CO LTD Machines, Short Thread Milling 
y . . fm Machines, Gear Tooth Rounding 
COVE TRY Machines, Tapping Machines, 
% "PHONE: COVENTRY 68641 fer Facing and Centring 
Machines, Special Machine 
Tools for High Production. 





= 








NRP "S06 


no: Song si git GM IO Bat 8 


Time-saving methods for 
repetitive and 
complicated calculations 


RONG DNs 


ABACS or Nomograms 


By A. Giet translated from the French by H. D. Phippen 
and J. W. Head 


Not only demonstrates the many and varied applications of the 
Abac or Nomogram, but shows how even those without highly 
specialised mathematical knowledge may construct their own 
charts. It deals with both Cartesian abacs and alignment charts 


THE BRITI S H and contains a large number of practical examples in mechanics, 
WIRE THREAD INSERT physics and electrical engineering. This edition has been specially 


A precision product which is the answer adapted for English readers 


to your thread problems. The Cross wire Py P 5 2 " 5 . By post 36s. 
CROSS MANUFACTURING CO. Guinaiimmasintanietnaiabestben steel, " a Step. SE ee eam oye 
(1938) LTD., BATH, SOM. hardened and tempered. These inserts ° ° ._ 2 
Phone: COMBE DOWN 23858 are nimple, accurate and effecuve For | A BOOK for engineers, designers and physicists 

Grams: ‘CIRCLE’ BATH ferrous applications they are available in 

stainless steel (not recommended for use a. 

with light metals) and in bronze for non- from leading booksellers 

magnetic service. Send for full partic- 

ulars life Books Ltd., Dorset House. Stamford Street. London. S E.1 

B.S F., metric, B.S.P., B.A., Whitworth 

Unified etc., etc. 
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it 
all 





up 
to 
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7 COMPREHENSIVE 
4 SERVICE 





@ Metallurgical Control 
of Raw Materials... 


The finished product can never be better that 
material allows: in addition to metal 
FORGINGS AND PRESSWORK LIMITED offer 
Up-to-date Plant and Production Fac 

Design Consultation and Technical Adv 
Heat Treatment under Laboratory Supervis 
Constant Vigilance and Modern Inspectu 
This Company participates in the techr 
shared by the whole Birtield Group 

Hardy Spicer Ltd. Laycock Eng 


and other companies well knowr 


FORGINGS AND PRESSWORK 


BIRCH ROAD AM ¢€ 
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Classified Advertisements 


RATE 6d. PER WORC -: 








MINIMUM 6/- 


Each paragraph charged separately. Box numbers 5 words plus 1/- 
Advertisements for January 1961 should be to hand not later than first post 28th December 


FOR SALI 
\RDI I 2 4 
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ntithed “Img ments Whe Suspen 
M kK 
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AnD SOm LIMITED 











FORK-LIFT 
TRUCKS 
FOR HIRE 


WC YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 











COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
LONDON, SE} 


Telephone: HOP 1784 





(No responsibility accepted for errors ) 








PATENTS 
TH owner i British Patent No 77198 
entitled Apparatus for the Safety and 
Protection of Automobile Passengers lesirous 
entering int negotiations for the grant olf 
licences or otherwise inder suitable terms, for 
p SE f xploiung the invention and 
ensuring ts tull fevelopment and practical 
working in this intry 
|" YR full particulars address George Fuery & 
( & Newhall Street, Birmingham, 3. [5766 


PATENT! No. 682496, entitled “Process and 
N 


Means for Treating Fuel for Injection into 

c Engin is f ale or licenc For details 

apply to Chatwin & Company, Chartered Patent 

Agents $3 Gr Inn Road, London. W C.1 
{ 


TH! Proprietors of British Patent No. 695763 
te Machine Tools tor Machining Articles 

Having Holed Annular Flanges and the Like 
desire to enter into negotiations with a firm or 
im ik the sale of the patent or tor the grant 
heences thereunder Further particulars may 
r brained from Marks & Clerk, 57 and 58 
5 $756 


Lincoln's Inn Fields, London, W 


TH! Propnetor of British Patent No 76726 
enutlec Vehicle Spare lire Mounting 
fers same for cence or otherwise to ensure 
practical working in Great Britain’ Enquiries to 
Singer, Stern & Carlberg. 140 S. Dearborn Street 
Ch ; lin USA ($754 


Cas I 


SITUATIONS VACANT 
part NI Examiner uind)=6 Patent) Officers 
Per 


nsionable post for men or women for 
work on the examination of Patent apphcations 
Avge at least 21 and under 29 (36 for Examiners 


with extension for regular Forces service and 
Overseas Civil Service Qualifications: normalls 
first or second class honours degree in physics 

















emistry n erng r mathematics or 
equivalent attaimment r professional qualifica 
non, ¢.g. AM.1LC.E A.M.I.Mech.! AM 
AR 16 Londor alary (men) £655 - £1,461 
provision for starting pas Above minimum 
Promotion prospe W rite Civil Service 
Commission, | North Audley Street) London 
Wii upplication form. quoting 5S ils ov, and 
stat fate of birth Closing date 31st 
December, 19€ {5756 


Te HNICAL A tant required, 25-30 years of 





ige or responsit position in large Inter 
4 al) Compan I) entail tl mpiling 
performan tatists and technica 
for t Sa Force Automol 
back ind would be useful and 
t have acquired the Ordinar 
tifica Mechanical Engineering 
s £1 tn according to qualifica 
no ands experier B N 5 Cc « 
Au e | I 
PUITION 
4 MIMI Cit & Guild 4.M.I. Mech t 
4 et f 4 No-|} term Over 95 


I ‘ 
se or details of Exams and Courses in 
ranche f Auto. Diesel, Aerc Mechanical 
Eng writ 148-page Handbook~——Free 
BIE I Dept 64 9 Wright's Lane. London 
W * . 
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BOOKS 


‘LASS Reinforced Plastics Edited by 

¥ Phillip Morgan. Many developments in the 
field of glass reinforced plastics have called for 
considerable changes in this important book 
first published m 1954 and already reprinted 
The text has been largely re-written and three 
new chapters have been added, thus bringing 
together all the latest information about the raw 
materials, fabrication techniques and specialized 
applications This second edition is of the 
utmost importance, not only to the plastics 
industry but to the many other industries which 
are making increasing use of glass reinforced 
plastics 45s net from all booksellers 3. 
post 46s. 9d from Iliffe Books Ltd... Dorset 
tiouse, Stamiord Street, Lonuyn, S.t.) 


FROM 
THE 
BAR 
IN 
ANY 
METAL 


‘ 

















eia | y For machined repetition pro- 
‘ a ducts, from the bar, in any 
J, ' C metai—to your own specifi 
cations it MCL 

’ i ' ' the specialist machinists 


LFE.V..DAL.OLArm., ARB 


MACKL) 0) 20200 
M.C.L. & REPETITION LTD. 


POOL LANE LANGLEY BIRMINGHAM 


Telephone Broadwell 1115 (4 lines) and 1757 


SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK 


hire purchase or by the FJ E Machine Hire Plan. 


ore ? 


—for cash or monthly account, 


and Lansdowne Nouse 


May we tell you more 
EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 41 Water Sc., Birmingham 3 
P s Phone. EUSton 5000. Telex No 24264 ENcral 7606-8 
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AND FACTORIES 


SINCE 1807 | 





“FU LLER HORSEY 


ol ee ee Oe 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


Racing drivers 
dice with danger! 
. but press operators 

need 1 i 
Udal Bae 

guards 
















yy 


For all general purposes Amal ball joints are the best 
you can buy. The type 81 (illustrated) has Micrometer 
adjustment for wear or play; is instantly detachable 
without tools; Self-locking; Without spring pressure 


on head making for easy movement wichout play. 


Brass body, steel headed pin. © UNIVERSALLY APPROVED 


| BY LEADING AUTHORITIES 
MI (a\ ON ENGINEERING 
| BALL AND ROLLER JOINTS 





Write today for full details of sizes, standard cr non-standard. 
AMAL LTD. - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 .- Tel: BIRCHFIELDS 4571 
a 286 
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...1N the right place 
...at the right time 


... that's the secret of successful chassis lubrication. Write for descriptive leaflet 
And it's the ability of the Clayton Dewandre Automatic system eT ee ere eer ee 
to do just this that makes it an all-the-way winner. . system lasts life of vehicle 
especially if fitted right from the start when ordering a new vehicle No maintenance required - 
C.D. Automatic Chassis Lubrication goes right to the heart of the problem asap The severe” SEEPEE ep 
A constant supply of oil is pumped to all the vital points while 
your vehicle is on the road, saving oil and maintenance time. This supply 


24 or 36-point automatic systems 


available tor short-run vehicies 


24 to 72-point mechanical system*: 
through individual pressure-feed lines extends the life of each for long-distance vehicles 


bearing by up to ten times! That's why over 60,000 Clayton Dewandre 
lubrication systems are now in daily use why Clayton Dewandre have a 
reputation of pre-eminence in the field of road vehicle equipment. 


AUTOMATIC CHASSIS LUBRICATION 


TITANIC WORKS . LINCOLN . ENGLAND . TELEPHONE: LINCOLN 25272 
27 
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fexico orap hy y_ is the art of building a dictionary but 


CASHMOROGRAPHY is simply another word 

for “STAINLESS STEEL FROM STOCK”. 

It’s a big word to describe a comprehensive 

service—large stocks; quick deliveries; 

rapid contact through TELEX and 

a service to end the need for stocks on 

your own premises. 

CASHMORE’S stocks are your stocks. 

Try CASHMOROGRAPHY— it’s a winning word !!! 








SHEETS 
ANGLES 
BARS 
PLATES 
Accredited Steel joists 
Sheet Company STRIP 
Stockholders of Wales 
of the Limited BRIGHT 
DRAWN 
JOHN CASHMORE LIMITED 
BARS 
GREAT BRIDGE NEWPORT 
TIPTON + STAFFS MON. STAINLESS 
Tel: TiPton 2181 7 Telex: 33169 Tel: 669416 Telex: 49248 BARS 


AND SHEETS 








